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NOTES BY THE EDITOR 



PROGRESS OF SCIENCE DURING THE YEAR 1854. 



The sixth annual meeting and eighth regular session of tbe Ameri- 
can AesociatioD for the Procnotion of Science was held in Wuhing- 
ton, D, C, in the rooms of the SraithBonian Inetitation, during the 
week commencing with Wednesday, April 20, 1854. The Presi- 
dent, elected at the Cleveland meeting, was Prof. Jas. D. Dana. The 
Association was divided into two sections— the physical and the 
chemical. The 'whole number of commanic&tioDB presented whs 93: 
37 in Physics and Astronrany ; 13 in Meteorology ; 35 in Geology 
and Mineralogy ; 13 in Chemistry ; 6 in Zoology. 

Prof. Bache, from the Committee on the Coostitntion of tbe Aaso- 
ciation, reported a series of amendments, guarding more closely the 
admittance to membership,— making die President and General Bec- 
retaiy ineligible fm reelection, — requiring that local committees shall 
not arrange for excurBions during the session before its opening, — 
enlarging the standing committees, — and prohibiting the recommenda- ' 
tion of books, instramenta, ioatitationa, or processes. These and 
other amendmenta lie over until the next meeting, when they will be 
t&ken up for discussion, acceptance, or rejection. 

The election c^ offices for the enccceding year resulted in tbe 
nnammous choice rf the following: — For President, Prof. John Tor- 
rej, of NewYivk; for General Secretary, Dr. Wolcott Gibbs, of 
New York ; for Treasurer, Dr. A, L. Elwyn. The Permanent Sec- 
retai; is Prof. Lovering, of Cambridge. The next meeting of the 
Associatim, by invitation of Brown University, will be held at Provi- 
dence, R. I., on the third Wednesday of August, (the ISth,) 1855. 
The twenty-fourth annual meeting of the &itisfa Association for tha 
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4 NOTES BY THE EDITOR 

Promotion of Science wne held atliverpool, commencing September 
SO, the Earl of Harrowby in the chair. The meeting at Hull, in 
1B53, was BO thinly attended, and exhibited such a lack of interest on 
the part of the Englteh Bavaos, that the present meeting of the Asso- 
ciation was looked upon by many bb the criais of its fbrtuncB. Hap- 
pily they have revived to a degree that promises well for the interests 
of science. The meeting, at Liverpool nas nnmerouaty attended, 
nearly alt the distingnished promoters of science in Great Britain 
being present, together with a large namber of foreigners of reputa- 
tion. The Committee, in connection with the Royal Society, to whom 
was referred the plan of Lieut Maury, of the National Observatory 
at Washington, for the improvement of navigation, reported that the 
English Government had established a department in the Board of 
Trade, with the view of carrying out in every particular the recom- 
mendations of the Royal Society and this Committee, in reference to 
thii important scheme for improiring navigation, and accumulating 
meteorological data to an extent far surpassing any thing which has 
hitherto been attempted. The Government have alEo appointed Capt. 
Robert Fitzroy, R. N^ to be at the head of this new department, 
which ia in itself a guaranty that it will successfnlly carry out all 
the important objects for which it has been established. 

Scientific officers of tie navy and mercantile marine will now feel 
asanred that the records of theii valnable observations and surveys 
will no longer slumber neglected amidst the dusttif offices, but be 
reduced and rendered available to science and mankind without any 
unnecessary delay. The sum voted for the new department by the 
House of Commons for the present year is 3,S0(K. ; but there can be 
no doubt that this sum will be augmented in future years, if the ex- 
pectations that we have been led to form as to the inestimable public 
benefits likely to flow from the labors of this office shall be realized. 

The " Kew Committee " reported that they had been especially en- 
gaged in securing accuracy for the various implements of observa- 
tion — the thermometer, barometer, and the standard of weights and 
measures. At the present time they have intrusted to them, for veri- 
fication and adjustment, one thousand thermometers and fitly barome- 
ters for the navy of the United States, as well- as live hundred 
thermometers and sixty barometers for the English Board of Trade, 
the instruments which are supplied in ordinary commerce being found 
to be subject to error to an extraordinary degree. 

The thermometer is constructed of enamelled tubing, and the 
divisions are etched on the stem with fluoric acid; the figures are 
stamped on the brass scale at every tenth degree, and each instrument 
ia fitted to a japanned copper case, with a cup surrounding the bulb, and 
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haa a diatinguishing number. The cost, in conaideratioii of the 
quftDtitf ordered from the makera at one time, includibg the case, is 
5*. 6d. ; and without the case, 4s. Sd. for each thermometer. At the 
suggestion of Sir John Herechel, they have abo nndettaken, by the 
photographic process, to secure a daily record of the appearance of 
the son's disk, vitb a view of ascertaining, by a comparison of the 
spots upon its surface, their places, size, and foriaa, whether any rela- 
tion can be established between their variations and other phenomena. 
The Cooncil of the Royal Society has supplied the funds, and the 
instrament is in course of campietian. The same beautiful invention, 
which seenta likely to promote the interests of science in many 
branches at least as much as those of ait, is employed, under the able 
direction of the committee, and of Mr. Welsh, the curator, to record, 
by a self-acting process, something similar to that of the aneinom.eter, 
the variations in the earth's magnetism. 

From the address of the President we make the following extracts, 
as illustrative of the progress of science during the past year. In 
respect to the progress of aetronomical science, the large number of 
planets and comets discovered of late years, while it evinces the dili- 
gence of astronomers, has, at the same time, brought additional 
laborera into the field of astronomical science, and contribntad mate- 
rially to its extension. The demand for observations created by these 
discoveries has been met by renewed activity in existing observa- 
tones, and has led to the establishment, by public or private means, of 
new observatories. For instance, an observatory was founded in the 
course of last year by a private individual at Olmtitz, in Moravia, and 
is now actively at work on this class of observations. Various such 
instances have occurred within a few years. 

" In addition to the advantages just stated, the observations called 
for by the discovery of new bodies of the Solar System have drawn 
attention to the state of Sldlar Astronomy, and been the means of 
improving this fbndamehtal part of the science. The following are 
a few words on the existing state of Stellar Astronomy, so far as 
regards cabUogvM of stars. Snbsequentiy to the formation of the 
older catalogues of bright stars, astronomers turned their attention 
to observations in zones, or otherwise, of smaller stars, to the ninth 
magnitode inclusive. Lalande, Lacaille, Bessel, Argelander, and 
Lament, are the chief laborers in this class of observations. But 
these observations, unreduced and uncatalogued, are comparatively of 
little valpe. The British Association did great service to astronomers 
by redncing into catalogues the observations of Lalande and Lacaille. 
A catalogue of part of Bessel's zones has been published at St. 
Petersburg, and a catalogue of part of Argelander'a zones at Vienna. 
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Limont's Konee have also been reduced in part bj fairaeeir. The cat- 
alogue of 8^77 BtaiB, published by the British AsBociation in 1845, is 
founded mainly on the older catalog-ues, but contains, also, stars to the 
seventh magnitude inclusive, observed once only by Ltilande or 
Lacaille. The places of the stua in this catalogue are, consequently, 
not uniformly truatworthy j bat as tbe aulboritiea foe the places are 
indicated, tbe astronomer is not misled by this circumeUnce. 

"The above are the catalogues which are principally used in the 
observations of the small planets and of comets. This class of obser- 
vations must generally be made by means of stars as fixed pointB of 
reference. The observer selects a star from a catalogue, either for 
the purpose of finding the moving body, or for comparing its position 
with thut of the star; but from the imperfection of th^ catalogue, it 
sometimes happens that no star is found in the place indicated by it ; 
and in most cases, unless the star's place has been determined by re- 
peated meridian observations, it is not sufficiently accurate for final 
reference of the position of the planet or comet. In catalo^es re- 
duced from zone observations, the star's right ascension generally de- 
pends on a single transit across a single wire, and its declination on a 
single bisection. This being the case, astronomers have begun to feel 
the necessity of nsingthe catalogue places of stars provixionaUy, in 
reducing their observations, and of obtaining afterwards accurate 
places by meridian observations. 

" It will be seen by this statement that, by the observations of the 
small planets and of comets, materials are graduolly accumulating for 
the formation of a more accurate and more extensive catalogue of 
stars than any hitherto published. The modern sources at present 
available for such a work are tbe reduced und published observations 
of the Greenwich, Pulkowa, Edinburgh, Oxford and Cambridge obser- 
vatories, and the recently completed catalogue of 12,000 stars observed 
and reduced by the indefatigable astronomer of Hamburg, Mr. Charles 
Rumker, together with numerous incidental determinations of the places 
of comparison stars in the ' Astronomisclie Nachrichten.' 

" To complete tlio present account of the slate of Stellar Astrono- 
my, mention should be made of two volumes recently published by 
Mr. Cooper, containing the approximate places arranged in order of 
Right Ascension of 30,186 stars from the 9th to the 13th magnitude, of 
which only a very small number had been previously observed. The 
observations were made with the Markree equatorial, and have been 
printed at the expense of Her Majesty's Government." , 

Some anxiety was felt by astronomers respecting the continuation 
of that mast indispensable publication the Jlstronomisdie JVachrkhltn, 
afler the decease of the editor, Mr. Petersen, in February lasL This 
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has been dispelled by a, recent announcement thai the King of Ben- 
mark has resolved to maintain the Altona Obaervatory in connection 
with that of the editorship of this work. 

Generally, it may be said of Astronomy, at the present time, that it 
IB prosecuted zealously and extensively, active observations being now 
more nnmeroos than- ever, and that the interests of the science are 
promoted as well by private enterprise as by the aid of government. 

In regard to the progress of the departments of geography and 
ethnography, Lord Harrowby remarks : " The great navigations which 
are opening op Wie heart of the South American continent, by the 
Paraguay, the Amazons, and the Orinoco; that are traversing and 
uniting the colonies of Victoria and South Australia by the River 
Mnrray ; the projected exploration of North Australia ; the wonderful 
discoveries in Sontli Africa by Livingston and Anderson ; and the ex- 
plorations of Central Africa by Barth and Vogel ; the pictures given 
us by CapL Erskine and others of the condition of the islanders of the 
South Paciflc, passing in every stage of transition from the lowest 
barbarism to a fitness for the highest European and Christian culture ; 
these, and a hnndred otiier topics, awaken an ever-new iutereat in the 
mind of the philosopher and statesman, in the feelings of the Chris- 
tian and the lover of his kind. , What new fields for science ! What 
new opportunities for wealth and power ! What new openings for good ! 

" It is happily becoming every year less and less necessary to press 
these things on public notice. In an age of gas and steam — of steam- 
engines and steamboats — of railroads and telegraphs, and photographs 
— the importance of science is no longer questioned. It is a truism — 
a commonplace. We are far from the fonndation days of the Royal 
Society, when, in spite of the example of the monarch, their proceed- 
ings were the ridicule of the court; and even the immortal Butler 
thought the labors of a Wallis, a Sydenham, a Harvey, a Hooke, or a 
Newton, fit subjects for his wit." 

The noble lord glanced cheeringly at the increasing facilities for 
edocation in science wl)ich are being opened np in this country. " The 
encoaragements and assistance already given (he said) by the State to 
the education of the people in various shapes ; the superior class of 
trained and examined teachers who are spreading over the land, and 
whose training has in no small degree been in physical science ; the 
books provided for early education by our societies and by individual 
enterprise, having the same character ; the every-day more and more 
acknowledged connection between agriculture and science, showing 
itself in such papers as enrich the pages of the journals of the Royal 
-Agricultural Society; the establishment of the department of science 
with its school of mines under the Board of Trade ; the improvement 
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which ia U> be expected under the tLction of the charity commiasionerB 

in thd aystem of our old grammar schools ; the spontaneoas acUoD of 
onr old nsiveKities, not euperaeded, but facilitated and stimulated, by 
parliameatar]> interposition ; these and soch like changes which are 
taking place, partly within the bosom of society itself, and partly by 
the action of government, will ehortly provide such means of acien- 
tific education, although not systematized with the exactness of con- 
tinental organization, as wiU, atler onr rough English fashion, 
adequately provide for all our wants in that respect, and give ua no 
cause to lament over any dcficienciea in practical results. 

" But will there be encouragement to make use of these facilities ? 
Are there rewMds in prospect, whether of direct emolument or social 
consideration, which will induce men ' to wear out njghta, and live 
laborious days,' in a service which has hitherto, in the world's eye at 
least, appeared often to be ill requited ? Now, the real stimulant to 
science has at all times been the delights of the pursuit itself, and 
the conscioasnesB of the great services rendered to humanity by every 
conquest within the doniaiu of truth; but still these questions may 
fairly demand an answer. To the questions of pecuniary rewards, I 
will presently advert. They have certainly been miserably inadequate ; 
but in regard to social considerations, 1 think there has existed some 
mieundeistanding. It has been often asserted, and made the subject 
of lamentation or complaint, that men of science do not enjoy in this 
free country the consideration which they do in some countries less 
favored otherwise in their institutions than ourselves. Now, if by this 
it is intended to express that men of science are not made Knights of 
the Garter or peers of parliament ; that they are not often met with in 
the hearts of wealth and fashion ; that they are not called into the 
councils of their sovereign, or sent to represent her in foreign courts, 
I admit the fact ; but, then, I doubt whether these are the natural or 
fittiog objects of ambition to the scientific man : and if it is intended 
hy the assertion that they are not, as a class or individuals, appreci- 
ated by their fetlow-citizens for their genius and honored for their ser- 
vices, I cannot so folly admit the fact. I would ask any of those 
whose presence adtnus this meeting, Do they not find that their names 
are a passport into any society, the proudest in the land? Whose 
doors that are worth entering are not open to them ? There are cer- 
tain advantages, superficially considered, which will always belong to 
mere wealth or power ; but are they such as the lover of science can 
bring himself to envy 6r desire ? Wherever he is known, he ia honored. 

" Still, however, in regard to science, I must admit that there is one 
great deficiency. For often may it be said of science, as it was said 
satirically of virtue by the poet, Laudtttw^ el atgtt, — It ia praised and 
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starres. The man of science may not deaire to live luzurioaaly ; he 
ma; not, nor onght he, desire to rival his neighbors in the follies of, 
eqnipBge Bjid OBteatation, which are often, indeed, rather a burden 
imposed by the customs of society than an advantage or even a grati- 
fication to the parties themselves ; bnt he mast live, and for the sake 
of science itself he oaght to be able to live, free from thc«e anxiuua 
cares for the present and the future, or from the calls of a profession, 
which often beset and burden his laborious career. Why was our 
Dalton compelled to waste the powers of such an intellect on private 
teaching- ? As a teacher, a physician, or a clergyman, or more rarely 
as a partner in a profitable patent, such a man may earn a competence, 
and give to science the hours which can be spared from his other 
avocations ; and it is, indeed, astonishing what results have been the 
produce of these leavings of a laborious life, these leisore hour^ if 
so they may be called, of men who are engaged in arduous duties of 
another kind. But this ought not to be ; and it will not long be, I 
am conBdent. It most give way before the extended cultivation of 
science itself. The means of occupation, in connection with our 
schools, and our colleges, and our examinations, will increase ; and I 
cannot but hope that a grateful country will insist upon her benefac- 
toiB in science receiving a more liberal share of her bounty than has 
hitherto been allotted them. Nor have I any fear that the study of 
science should ever become too exclusive, — that is, should make ua 
too material, — that it should overgrow and smother those more ethical, 
more elevating, influences which are supposed to grow from the pur- 
suit of literature and art. 

" In the first place, the demands of science upon the patient and 
laborious exercise of thought are too heavy, too severe, to make it 
likely that it should ever become the favorite study of the many. In 
art and literature the mind of the student is often comparatively -pas- 
sive, in a state of almost passive enjoyment of the banquet prepared 
for him by others ; in those of science the student must work hard 
for his intellectual fare. He cannot throw up his oars, 
' And let his little bark attendant sail, 
PurauG the triumph, and paitake tha gale ; ' 
but he must tug at the oar himself, end take his full share in the labor 
by which his progress is to be made. 

" Nor indeed, when I read the works of a Whewell, and a Herschel, 
and a Brewster, a Hugh Miller, or a Sedgwick, and a hundred others, 
the glory of our days, can I see any reason for apprehending that the 
study of science deprives the 'mind of imagination, the style of grace 
and beauty, or the character of its moral and religious tone, its eleva- 
tion and refinement" 

!• 
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It was voted to hold the next meeting of the AsBociation at Glaa- 
gow, Sootknd, the Duke of Argyle being elected President for the 
ensuing year, and Col. Sabine Secretary. 

The whole number of papers presented at this meeting was 280. 
Of these, 59 were upon subjects connected with mathematical and 
physical science, 43 upon chemical science ; 34 treated of geology, 
41 of zoology and botany, including physiology, 35 of geography and 
ethnology, 24 of statistics, and 44 of subjects in relation to mathe- 
matical science. 

The meeting of the Association waa closed with a grand dinner, 
given by the Earl of Harrowby, the President, to the members and 
friends of the Association. Sir R. Murchison discharged the duties 
of chairman, and nearly 800 ladies and gentlemen were present The 
dinner was succeeded by a brilliant goirit at the Town Hall, given 
by the Mayor to the members of the Association and the iiUe of 
liverpool and the neighborhood. 

The thirty-first meeting of the Society of German Naturalists and 
Physicians was held at Gijttingen, September 18, under the Presi- 
dency of Prof. Bium. The meetbg was well attended, most of the 
distinguished scientific men of Germany being present. After the 
formal opening of the session, and a few remarks by the President, 
Prof. Wagner, (Hofrath,) of Gottingen, read, according to usual 
practice, a scientific address. The subject he had chosen was " On 
certain Portions and Jttodes of Considerations of Anthropology." 
A better tjlle, he observed, would perhaps have been, " On the Crea- 
tion of Man and the Substance of the Soul." The main objects of 
his address were, 1st, the praise of Blumenbach; and 3d, a polemical 
attack on the anthro[)ological views of a modern author whom he did 
not name, but who is supposed to be Carl Vogt, whose doctrines he 
denounced as immoral and derogatory of human nature. After ex- 
plaining Blumenbach's doctrine of the five races, which showed no 
greater differences than the local and geographical varieties of the 
same species in many of our demesne animals, and which had been 
confirmed by modern science, he stated that these views were still 
further strengthened by the result of recent linguistic investigations. 
Then comes the question, Are all men of one race, and are all de- 
scended from one pair? Notwithstanding partial assertions to the 
contrary, the result of his scientific, investigations had conirinoed him 
that no argument could be drawn from the study of the natural 
history part of the question against the existence of only one species; 
and, moreover, although it was difficutt to adduce any direct proof 
for or against the descent from one single pair, be was equally con- 
vinced that there was no argument against such a view. He then 
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proceeded to discuis the other portion of his theme, uid to consider 
whether modem ecieoce, either bb natural history or phjstolt^y, had 
made any progress respecting the future life, or with regard to the 
state and nature of the soul. Materialism in this respect had made 
great progress in latter times ; and he vehemently attacked the views 
of a modern author, who, amongst other things, asserted, that to assume 
a spiritoal soul dwelling in the brain, and thence directing the mo- 
tions and actions of the body, was the greatest abaardity, and who 
had also denied the truth of such a thing as individual immortality. 
Were the views of this author, who also denied the existence of free 
will^ founded in truth, or even recognized as such, where would be 
the ose of nil the exertions of tiioae great, and good, and learned 
men who for centuries have labored and worked for the improvement 
and instruction of the human race ? There wsuld be nothing great 
or noble in man's nature ; there would be no reality in history, no truth 
in faith. Where would be the result of all our acientiSc inveatiga- 
laona? He concluded by observing that, however difficult or even 
impossible it might be to explain the nature of the soul, we must be 
satisfied that the answer could not be one which was opposed to all 
monlity and all virtue. 

At the Gennan Scientific Association, held at Tubingen, in IB53, 
in Wurtemberg, Prof. Karnat stated that Germany possessea coal 
sufficient to supply the whole world with fuel for at least 500 years. 
At the same Congress it was reported that a number of perfect hu- 
man akolla with teeth in them had been found in the 8uabian Alpa in 
the formation of the mammoth period, which leads to the conclusion 
that man existed at the time when the mastodon and other of the 
hnger antediluvian animala flourished. 

At the late meeting of the British Association at Liverpool, the 
Ray Society held its eleventh anniversary, Sir Charles Lyell in the 
chair. The report stated that a volume of Botanical and Physiologi- 
cal Memoirs, including Alexander Brann'fl profound treatise on 
" Rejuvenescence in Nature," had just been published. The follow- 
ing works were on the table, and ready for distribution : — Part VI. of 
Alder and Hancock's " Nudibranchiate Mollusce," for 1851 ; the 
second volume of Darwin's great work on " The Cirripedes," with 
thirty plates, for 1853; and die fourth volume of the " Geological and 
Zolilo^cal Bibliography," for 1854. It is the intention of Uie Coun- 
cil to publish a supplement and index to the lost work. 

Daring the past season an Educational Exhibition has been held in 
London for the purpose of illustrating the condition of Elementary 
Education in the United Kingdom and its Colonies, Continental Eu- 
rope, and the United States of America, by bringing together com- 
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plete colleclions of educational appliancea and objects, auch as, let. 
Models or school buildings, amngementB and fitting, BooIib, Mspa, 
Diag-ramB, Models, Apparatus, &c.; 2d. Specimens of the work done 
in schools; viz.. Drawings, Writings, Needlework, &c.; 3rd. Laws 
of Pablic Instriiction, Statistics of Education, School Regulations, 
Time Tables, &.C. 

The exhibition opened In June, and continued for about three 
months. It was entirely HacceaHful, and its results cannot fail of bene- 
fiting the cause which it illustrated. Among .the articles exhibited 
were choice specimens of fishes, cmstacea, marine planta and vege- 
table productions used in commerce, such as seeds, roots, fibres, &c. ; 
models of school-houses, copy-books, school clocks, globes, stationery, 
drawing and coloring materials, diagramsi prints, maps, faydrostatical 
and pneumatical apparatus, Attwood's machine for illustrating the 
laws of falling bodies, the geometrical solids, a machine for illustrat- 
ing centrifugal force, sets of the mechanical povera, sectional models 
of steam-engines, &c. Also, contributions of the asyluma for the 
blind, the deaf and dumb, and idiots, and specimens of workmanship 
executed by pupils of the Ragged Schools. The East India Company 
exhibited a very interesting collection of articles — comprising, among 
other things, specimens of pottery, made at the Madras School of 
Arts and Industry, cordage made of plautain and agave fibre, with 
various models, ^c. 

America, especially the United States, was laigelv represented with 
various contribationa, illustrating the progreas of the common schools 
within the last few years. 

A society has recently been formed in England, under the title of 
" The Palestine Archstological Association," having for its object the 
exploring of the ancient and modern cities and towns, or other places 
of historical importance, in Palestine and the adjacent conntries, with 
a view to the discovery of monuments and objects of antiquity, by 
means of researches on the spot The prospectus runs as follows : — 
"Archeological Research in the East having now attained such im- 
portant reaulta, in the diacovery and acquiaition of aplendid monuments, 
both Egyptian and Assyrian, and a great arch ecological chain of in- 
quiry having been thus established from Egyptian Thebes to the site 
of Nineveh, it has been suggested that Palestine preaenta itself the 
middle link in this chain, aa being full of rich promise to researches 
and inquiries of a similar character. If Egypt and Assyria have af- 
forded so many valuable monuments to the truth of history and tra- 
dition, it may reasonably be expected that Palestine would yield as 
rich a harveat. Why should not the sites of the ancient cities and 
towns of the Hebrews, and of the aboriginal inhabitants of Canaan, be 
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explored? And why might not the localities of important mona* 
meotB — especially of the Hebrews — be Bought for, under the guid&Dce 
of BCiiptuial kuthority and of traditioD— as, for instance, the Bgyptiiii 
coffins of the patriarchs at Hebron and Sychem ; tlie twelve stonea aet 
op by Joshua at Gilgal and in the Jordan ; the monmnental record of 
the Law in the Stone of Sycbem ; the sacred Ark, supposed to have 
been concealed by the prophet Jeremiah in aotne receaa; with many 
others which will suggest themselvea to the biblical reader? The 
diacovery, if not also the recovery, of these precious relics of Hebrew 
antiquity might be accompanied or followed by the aeqntaitjon of va- 
rious objects of hiatorical importance, as coins, vessels, implements, 
sculpture, -inacriptions, mnnnscripta, and other documents, all illustra- 
tive of the most interesting periods of remotest antiquity ; and that in 
the Holy I^jtd, the land of the Bible, such a treasure of arclueologicaL 
knowledge would possess a high degree of importance, as corrobora- 
tive of the Sacred Writings, and woold doubtless be so eateemed, as 
well by the learned as by the religious world." 

At a recent meeting of this Society, an address was given by Dr. 
Tumbull, in which he staled that the idea of this Society was not bor- 
rowed from any recent movements of a shnilar nature, much leaa in- 
tended to rival them, but arose simply from the perusal of the Books 
of " Genesis, Exodus and Joshm," and more especially from the cir- 
cumstance recorded of the embalming and burying of the patriarch 
Jacob, at Hebron, by his son Joseph, Viceroy of Egypt ; that the cof- 
fin ia in all probability remainmg entire in tbe Cave of Machpelah, as 
then deposited ; and that there can be little doubt, if examination, with 
all proper attention to decomm, were permitted, we should find on tbe 
exterior, and within the cofBn, some characters, and, perhaps, soma 
emblems, not according lo the idolatrons mythology of Egypt, but re- 
lating to Jacob and hia family and ancestry, and pcnhapa, alao, relative 
to the conntries of Egypt and Palestine. 

In reference to the coffins of the Hebrew patriarchs, he had formed 
expectations of the most important discoveries. In that of Joseph he 
did not see why we might not find a papyms, containing hia own auto- 
biography, together with other great historical documents, such as 
.have been found on opening tombs in BgypL Who would have im- 
agined that we should have found some of the rarest works of the Greek 
classics in the tombs of Upper Egypt P Yet some of these we have 
seen in lithographs of the papyri,, as recently produced at a meeting 
of the Syro- Egyptian Society. 

The London Society of Arts have appointed a Committee of Indus- 
trial Pathology for the purpose of inquiring into the nature of acci- 
dents, iiQurieB, and diseases incident to various bodily employments, 
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and of suggesting means for their prevention or relief. It ia proposed 
to select each year, for special and thorough investigation, a single 
trade, or group of trades, or some particnkr kind of injary. Thus it 
ia contemplated to devote the remainder of the present session to as 
complete an inquiry as the means at the disposal of the Committee 
may permit into the injury to the eyes wbich unfortunately attaches 
to many industrial occupations, and a synopsis of some of the 
physical evils which attach to various kinds of industrial labor is to be 
circalated among artisans and others for information. It is then pro- 
posed to hold in the ensuing sessions an exhibition of inventions and 
appliances for making such handicraft employment more bealUiy. 

The London Geographical Society has received advices from the 
travellers sent out under its auspices : Lieut Burton and Dr. Wallin 
are pushing their way in Arabia; and Dr. Vogel, when last -heard 
from, was on the borders of Lake Tchad, which he describes as more 
resembling a vast marsh than a sheet of water. The interior of 
Africa, he says, is a " terrible country " to travel in. Were it not for 
tlie importance of clearing up its geography and discovering its 
resources, few would be found to explore it. 

Among' the various results of Dr. Vogel's scientific labors trans- 
mitted to England, his astronomical observations to fix the position of 
Knka are of the highest importance ; for when the three coordinates — 
latitude, longitude, and elevation — of this great central point of 
Africa have been determined with definite exactitude, we possess a 
beacon by which all other researches respecting Central Africa which 
have been collected up to the present time, and the various journeys 
and itineraries which have been performed in that region, will be rec- 
tified and fixed upon the map. Dr. Vogel is the first professional 
astronomer of acknowledged talent wbo has undertaken a journey 1o 
Central Africa ; and so little reliance was placed on the observationB 
■ of his predecessors, — even so justly celebrated travellers as Ciapper- 
ton and Denham, — by writers on African geography, that every one 
seems to have considered himself perfectly justified in improving 
upon them and shifting thorn about aii Htiiiwn, hundreds of miles, to the 
east or west 

The result of Dr. Overweg's astronomical observations of Lake- 
Tsad, backed by the opinion of Prof. Encke, clearly indicated that 
Clapperton and Denham's position was too far to the east, but letl the 
precise distance undetermined. It was reserved for Dr. Vogel to 
solve this vetata qTurstto, which, for one of hia age, (^ years,) is no 
small merit According to him, the position of Knka is as follows : — 
ia° 55' U" latitude N., 13° 22' longitude B., from Greenwich. 
Elevation above the level of the sea, 900 feet — 50 feet above Lake 
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Taad. This is a fact of no little importance, as such a height allocs 
no fall for any of its rivers, if connected, according to some writers, 
with the Nile, or the Kowara, or Niger. 

Respecting the botanical features of the country. Dr. Vogel was 
surprised to find, among other plants, the I^ui eUtttiea, the tree that 
furnisbee the caoutchouc, inaewoch as it was not noticed by any 
previous traveller. It grows in considerable qoantities in Bomu ; but 
the inhabitants are not acquainted with the nature and use of the 
product it bears. 

It is known that M. Andersson, a young Swedish naturalist and 
traveller, is making explorations in Cental Africa. Letters jnst 
received from biin, ma the Cape of Good Hope, announce that he had 
succeeded in reaching the great Lake of Nigami. He is the first 
European who has penetrated so far from the nestem coast. 

Special reports by Sir Charles Lyell have appeared on the Geological 
and Topographical and Hydrograpbical departtn^ta of the New York 
Exhibition, which are highly valuable and interesting for the sum- 
mary they present of what the United States contain and are capable 
of in those important subjects. The facts adduced in matters 
geological, owing to the vast extent of country, are truly amazjng, 
and the sources inexhaustible. 

Afler passing the whole subject in review, Sir Charles concludes 
by stating that " the natural distribntion of these sources of wealth 
and power, combined with the physical features of the entire country, 
leave nothing to be desired with respect to the materials and inceU' 
lives for its physical progresB and developmenL" " If in a pecuniary 
sense," says the editor of Chambers's Journal, " the American Ebchibi- 
tion was a failure, the loss has been largely compensated by the inter- 
esting reports it has called into eKistence." 

The following are among the prizes offered by the French Academy 
during the past year :— 

For the year 1856. — A vigorous and methodical investigation into 
the metamorphoses and reproduction of the Infusoria, properly so 
called, (the Polygaetrica of Ehrenberg.) 

2d, For 1855.— An exposition of the laws governing the distribu- 
tion of fossils in the different sedimentary strata in their order of su- 
perposition ; and a discussion of the question of their appearance or 
disappearance, successive or simultaneous. 

A research into the nature of tlie relations existing between the 
present and past states of the organic kingdom. 

Another for 1856. — The determination through the study of the 
development of the embryo in two species, one taken from the class 
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of vertebraU, and the other either from the Mollnccn or ArticuUu, of 
the proper foundation for comparative embryology. 

The prizes for either of the above is a gold medal of 3,000 francs. 

A medal of gold, of the valne of 800 francs, is decreed each to the 
work, printed or in manuscript, which appears to have contributed 
most to the progress of Experimertlai Phgtiology. A gold medal of 
the value of 3,500 franca is offered, for 1856, for the beat work on the 
mode of feeundaHon of eggs, and the structare of the organs of gene- 
ration, in the principal natural groups of the class of Polyps, or that 
of Acalepbs. 

The sum of £4,000 has recently been bequeathed to the French In- 
stitute, to be given to the discoverer of a cure for the Asiatic cholera, 
the annual interest of the sum to be awarded to those who may do 
moat to relieve the terrible malady. 

The Royal Scottish Society of Arts offers prizes, varying from £10 
to £30, for "any thing new in the ait of clock or watch making," 
for inventions or new appliances in the nsefiil arta generally, and for 
"means by which the natoral prodnctions of the conntry may be 
made more available." And the Scientific Society of Leipsic an- 
nounces prizes for papers on commerce, astronomy, and political 
economy, to be written in French, German or Latin. The Royal 
Academy of Berlin offers two hundred ducats to whomsoever shall 
fnrnish a Batisfactory reply to certain inquiries touching the well 
being of a State, It wishes to know, among others, whether Adam 
Smith's leading doctrine — work makes wealth — can be identified 
with the prosperity of a people. The Royal Institution of Great 
Britain mt^es known that the Actonian prize of £105 will be ready 
in IS58 for the author of the best essay on the " Wisdom and Benefi- 
cence of the Almighty, as manifested by the Influence of Solar Ra- 
dwtion." So much knowledge has been'gained of this subject within 
the past few years that materials are abundant, and we ought to 
have an essay of more than ordinary interest. 

The"Soci^t6 U^dicD-Fiatique de Paris" offers a prize, in the 
form of a gold medal worth three hundred francs, for the best disser- 
tation on the mode of action of the principal purgativea used in medi- 
cine, with the special indications for their use- • 

The curious effects attributed to the extract and various other prep- 
arations of the Canabns Indicus, as used in Egypt, has induced the 
above Society to ofler a prize of one thousand francs for the best 
analysis of the eannabia. 

The Society of Arts, London, offers a premium of fifty guineas to 
any person who will furnish them with modes of operation, models, 
and specifications of machinery by which the New Zealand flax, 
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PAormiitm Tmax, may be dreesed at a. coat not exceeding £5 per 
ton, (this price to prepare the flax as a raw material,) reckomag the 
wBgea of an ordinary laborer at 4b. per diem, and of artisans at 63. to 
6s. 6d. The machine to be of two kinda — one analogous to the old 
spinniDg-wheel, that may be used in eveiy cottage or shepherd'a hot, ' 
and the other suitable for more extensive operations. 

The New York Academy of Medicine, throngh the liberality of a 
few of its members, ofibis a prize of $100 for the best essay on " The 
Natnre and Treatment of Cholera infantam," to be presented during 
the ensuing year. The trial for the prize is open to the profession 
through6ot the country. 

The National Education Society, at its session at Pittsburg last 
August, offered a reward of $500 fco' the best philosophical work on 
education. That Society adjourned to Washington city, Angnat 8, 
1854. 

The French Government has decided that a periodical, containing 
reports aud papers of scientific and literary societies, accounts of 
missions, &.C., shall heDcef(»th be published under the title of BuiUHn 
da SodiUa Savant*. 

At the last meeting of the Royal Geographical Society the Found 
er's medal was presented to Admiral Smyth, for his able and all but 
exhaustive work on the Mediterranean Sea. A medal was also pre- 
sented to Capt. McClure for his discoveries in the Polar Regions. 

The office of superintendent of the French National Observatory 
has been given to M. Leverrier. 

A petition, drawn up by M. Vattemare, has been addressed to the 
American Senate, its purpose is to induce that body to examine the 
French metrical decimal system for weights and measures, and adopt 
it, or a similar one, in the United Slates. In Fiance the monetaty 
system is decimal, and has been since the revolution of "93 ; the 
thermometer is decimal, since Napoleon established the centigrade; 
and measures of length, surface, solidity, capacity and weight, have 
been obligatory decimal since 1840. 

At the recent Congress of the learned societies of France, tbe sub- 
ject of the acclimatization of useful plants and animals received con- 
siderable attention. It was stated that, from what has already been 
done and what is now doing, there is every reason to expect that 
several sorts of vegetables, fruits, plants, birds, fish, and animals 
heretofore confined to Asiatic or American countries, will before long 
become Completely naturalized in France, and will in time form an 
important part of the people's food, or will add to the conveniences or 
pleasotes of life. 

A new tuber, the Chinese Yam, has been introduced in Paris, &om 
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Chins, which experimentists say poeseeses all the requirements of the 
potato, and may take the place of that plant aa a. culinary vegpetable. 
Specimens have also been introduced in Eng'land, where they thrive 
well. It has been domesticated and is perfectly hardy in Paris, Its 
root ia bulky, rich in nutritive matter, eatable when raw, easily cooked 
either by boiling or roasting, and then having no other taste than that 
of flour. 

An attempt is about to be made to introduce the Angora goat into 
Cape Colony, South Africa, an enterprise which promises great success. 

A new species of silkworm, from AsBam, Southern Asia, has been 
introduced within the past year into Malta and some parts Of Italy. 
It feeds on the leaves of the caator oil plant. 

During the past year the Earl of Clarendon, Foreign Secretary, 
has not only introduced into Great Britain numerous hvtng plants of the 
"Argan"tree of Southern Morocco, (celebrated for yielding fodder 
for cattle in the husks of the fruit, oil similar to olive-oil in the nnts, 
and a beautiful wood in its trunk,] but he has also imported, in the 
finest state for germination, large quantities of seed, which liave been 
freely distributed throughout the country and in the Colonies. 

At the last Annual State Fair of New York, three Cashmere goats 
were exhibited by Dr. Davis, of South Carolina. It is the animal of 
which the Cashmere shawls are made, the value of which does not 
depend, as many suppose, upon their rarity, but npon the fact that the 
material surpasses every other like article in its capacity for wear. 
The Cashmere goat was introduced into South Carolina several years 
ago, by Dr. Davis, from the interior of Asia Minor, and the breed has 
since been carried into the adjoining States of North Carolina, Geor- 
gia, Alabama, Tennessee, and Florida, and mixed with the native 
goat. The hair of the animal, which is pure white, is most beautiful. 
It somewhat resembles in appearance the finest portion of the fleece 
of the Chinese sheep, a few of which are on exhibition. It ia curly, 
soft in texture, and brilliant in appearance. The animal is extremely 
delicate in shape, though hardy. A sock made from the hair was 
shown with the goats. Wo-learn that the meat is white and deli- 
cate, and is preferred in the parts of South Carolina where they are 
reared to mutton. A herd will protect itself against dogs, which con- 
stitutes a great advantage over sheep in localities where dogs are 
troublesome. Throughout South Carolina the ordinary animal has 
risen largely in price from the facility with which the breed is im- 
proved by this cross. 

The Garden of Plants, at Paris, has also recently received for the 
purpose of acclimation and propagation in France a number of Yaka 
frtun China — an animal which Bufibn says "is more precious than all 
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the gold of the new world." In Thibet and China this animal serves 
as a. horae, an ass, a cow, and a aheep ; it bears heavy burdens, 
draws large loads, sapplies milk, has flesh which is excellent, and hair 
which can be wrought into warm cloths. To naturaliae them, therefore, 
in Europe would be an immense service to manliind; and as they bear 
cold bravely, the French naturalists have every hope thai they will be 
able to do B0> Some Chinese have been brought over to attend the 
Yaiu, and they will teach the French the way of treating them and of 
curing them in sickness. The Yakt are of lowish stature, are singu- 
larly shaggy, and have tails more bushy than those of honea. 

It is to be hoped that the people of the United States will take 
their share in endeavoring to accustom Asiatic and African animals 
to our climates. It is not very creditable to our boasted nineteenth 
century, that in this respect it is far behind the old Romans. Out of 
the many thousand species of which the animal creation consists, only 
between forty and fifly are, in fact, domesticated. 

Some attempts to introduce the new system of breeding fish have 
been successfully made in the United States. Mr. R. L. Pell, of New 
York, in a recent communication to the Fanners' Club of the Ameri- 
can Institute, stated that he had taken the spawn frooi the female 
shad and impregnated it with the male shad, and that the eggs pro- 
duced shod in great numbers. He has numerous fish ponds, in which 
there ore forty-five varieties of foreign and native fish, tlu>tuand* of 
tnkkh come at the ringing of a bell to he fed out of hit hand. Stur- 
geons nine feet long may be seen in his ponds. 

Mr. Pell has made arrangements to import the Ova of the Tench, 
Barbel and Carp from Europe, for his ponds, and likewise the spawn 
of the famous Turbot and Sole. 

At the State Agricultural Fair of Ohio, specimens of ttont propa- 
gated artificial! J were exhibited. 

The electrical loom, invented by Bonneli, as a substitute for the 
Jacquard, excites much attention in Europe. Some reject it out and 
out ; othera consider it as an important invention. An improvement 
in the Jacquard loom has also been made by a Mr. Acklin. Ue has 
HQCceeded in substituting paper for the pasteboard patterns, which 
produces an enormous economy in the use of the Jacquard loom. 

When the Pilgrims came to New England, they may be said to 
have brought over with them their Uniteraities, so early did they in- 
stitute the Universities of Cambridge and New Haven. The same 
blood warms in the veins of the Oregonians. Their territory is yet 
but a babe — so amall that every additional company's arrival, by sea 
or over the plains, is chronicled as matter of important bearing on its 
growth. Still it is old enough to lay the foundations of a school for 
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initruction in the classjcil languages, and all the branches that are 
taught in the highest Eastern institntions. It is organized under the 
name of the Pacific University, at Tualatin, O, T. 

The State of TennesHee has ordered a geological sarvey of its ter- 
ritory, and appointed to the work Prof J. M. Safford, of Cumberland 
University, Tennessee. Prof S, ia well prepared for bis duties, and 
his final reports will beyond doabt prove both vaiuahle and honorable ' 
to the State and to Science. 

Dr. William Kitchell, of Newarli, Secretary of the New Jersey 
Natural History Society, has received the appointment of Superin- 
tendent of the Geological Survey aathorized by a recent act of the 
Legislature of that State. Mr. Henry Wnrtz has aiso received the 
appointment of chemist and mineralogist to the survey. The work 
has been entered upon and vigorously prosecuted during the past 
season. 

The geological survey of niinois, nuder Dr. Norwood, has revealed 
numerous localities of marble of great beauty and value. Among 
these is a variegated variety, suitable for any description of in-door 
and ornamental work, as mantels, table-tops, &c. It ia from Southern 
Illinois, and will compare favorably with most of the imported marbles 
Qsed for such purposes. It resembles most nearly some varieties of 
Egyptian marble. A beautiful OoUtic marble, from Hardin county, re- 
ceives a fine polish, and appears to he harder and better able to stand 
the effects of the weather, than a similar rock from St. Genevieve, 
Missouri, which has been used to some extent in St. Louis. The 
structure of this rock is as curious as the wrought samples are beau- 
tifuL In Pike county a variety of marble conglomerate, resembling 
the " Potomac " marble of which the pillars in tlie Capitol at Wash- 
ington ore constructed, also occurs abundantly. 

In the United States, great additions to the fossil botany of the 
carboniferous formation have been made by Dr. Newberry, of Cleve- 
land, Ohio. A severe loss to science in this department was sustained 
in the death of Mr. Teschmacber, of Boston, who had done much 
towards elucidating the question as to the character of the plants 
comprising the mass of the anthracite and bituminous coals. 

A new work on American Geology, with full illustrations of the 
characteristic American fossils, with an atlas and geological map of 
the United States, has been commenced bj that veteran in science, 
Dr. Ebenezer Emmons, of Albany, N. Y. The first nnmber only has 
as yet been published. The work is to be exclusively American in 
all its illustrations and descriptive fossils. This work merits, and 
from the ability and known attainments of the author will doubtless 
receive, the attentjon of all interested in geological progress. 
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Within the past few yeare great attention haa been bestowed 
in the United States upon the study of the microscope, and ils 
application to anBlomy, physiology and pathology. " Moat of the 
yoQDg physicians," aays Dr. Holmes, of Boston, in a late commnnica- 
tion to the Boston Medical Joarnal, "who complete their studies 
in Europe bring home a ' Natchet ' or an ' Oberhaosor,' and a certain 
amount of skill in handling it, which they find abundant leisure to 
improve in the early times of their practice. 

" There are now many §^d instruments among us in the hands of 
those who know how to use them, and many of the highest excel- 
lence. Onr microecopists are befrinning to be known somewhat be- 
jond their own immediate circle. Dr. Dalton and the late Dr. 
Bnrnett have been honored by two of the four prizes conferred by the 
American Medical Associalion for essays based in great part wholly 
oo microscopic investigations. Other observers are at work, who will 
be heard from in due season ; and it would not be aarprising to find, 
in ten years from this time, that there were more microecopists in 
America than in Europe. In the mean tiaip attention has been drawn 
in this country to the art of making the instruments upon which so 
many departments of medical science are more or less dependent 
Mr. Spencer's labors and triumphs are well known." 

Mr. Alvan Clark, of Boston, and Mr. J. B. Allen, of EnSeld, have 
also constructed instruments which compare favorably with the best 
of imported glasses of similar power. Thus there- is growing up 
amongst us a market for microscopes and all that belongs to the 
microscopic art, and skill which hss never failed to show itself when- 
ever it has been called for will find a new channel in providing for 
this wanL 

The art of minnte injtdion, and the preparation of objects for 
microscopical preparations, has been until of late very little practised 
in this country. Specimens of great beauty have been prepared by 
Dr. John Neil, of Philadelphia ; and Dr. Durkee, of Boston, has also 
succeeded, aflep many trials, in acquiring, to a great extent, the skill 
which is almost confined to a few persons abroad, who make a business 
of preparing objects for microscopists. 

" The microscope," says the author above referred to, "is of all 
philosophical instruments the most unfailing and untiring companion. 
The astronomer tells us that hardly more than e, dozen nights in a 
year are adapted to ids observations. He must watch all night, ex- 
posed to cold and damp, surrounded by costly and cumbrous ma- 
chinery. The microecopist sits down at his fireside or his window 
with a little instrument before hint, a mere toy to look at — a giant 
jnightier than the slave of the lamp or the ring in its power of trans- 
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formation. All that he wishes to observe upon Nature is ready to 
faniisb bim. Nothiogistoo precious or rare for him to covet; be 
wiahea but a mere Bpeck,a particle, sach as tha Koh-i-noor could spare 
him. Nothing ia repulsive, examined in ita iofiDiteaimB] shape. 
The disease which infected the wards of a hospital does not betray 
itself in the narrow apartmeat where he stadies all its intimate 
details. He may study and work until pradiie qomea and takes hioi 
off his feet and floats him away into a world of other cares and duties, 
and, year after year, every day will bring him something new 
to examine. I will say nothing of the utility, even the necessity, of 
the microscope to the practical physician and the surgeon. As a 
mere illustrative companion to scientific study, as a mere intelligent 
plaything, it is the most precious gift to all who love to look at the 
universe as ita inner life is revealed to the senses." 

In a recent sitting of the Natural History Society of Bonn, M. 
Von Siebold, an eminent naturalist, read an interesting paper "on 
the State of the Natural Sciences amongst the Japanese." Their 
knowledge of theae sciences is much more extensive and profound 
than is supposed in Western Europe. They possess a great many 
learned treatises thereupon, and an admirable geological map of their 
island by Buntsjo. They are well acquainted with the systems of 
European naturalists, and have translations of the more important of 
their works. They have a botanical dictionary, in which au account 
is given of not fewer than 5,300 objects, and it is «mbellished with a 
vast number of well-executed engravings. The flora of their own 
island is admirably described in a work by the imperial physician, 
Pasuragawa. 

The practicability of inter-oceanic communication by the construc- 
tion of a ship-canal across the Isthmus of Darien, between Caledonia 
Bay, on the Caribbean Sea, and the^ Gnlf of San Miguel, on the Pa- 
cific, has long been a subject of much speculation and controversy 
among men of science and learning. The magnitude of the work 
and wonderful influence which its successful accomplishment might 
exert upon the commeree of the world, and more especially upon the 
intercourse between our Atlantic and Pacific possessions, induced 
the United States government to despatch Lieut. Strain, U. S. N., on 
a tour of exploration, accompanied by a party of officers, engineera 
and civilians. The expedition arrived at Port Escocean, Caledonia 
Bay, in January, 1854, and proceeded at once to the discharge of the 
duty assigned. The nujority of the members of the expedition sue- 
ceeded in crossing the Isthmos and returning, after enduring great 
hardships and sufferings. A few of the party, unable to bear np un- 
der the fatigue, expired on the way. The opinion arrived at by 



D^iiiicdbt Google 



OS THB PROGOESS OP SCIENCE. 23 

LienL Strain iB,thfit the work is totdly impracticable, and his report ia 
considered as settling the qnestioo forever. 

The return of Dr. Rae, from an expedition despatched by the Hod- 
Bon Bay Company in search of Sir John Franklin, h^B famished con- 
clusive evidence respecting- the fate of the lost navigator and hia gal- 
lant companions — evidence that leads to the conviction that the end 
of these haplesB adventurers was of the mMt horrible description. 
As told by Dr. Rao, it wonid appear that he fell in with some Esqui- 
maux in Pelly Bay, who posaeBBed many Bmal) relics of the exploring 
party of the Erebus and Terror — watches, silver spoone, telescopes. 
aud other things ; and the, account they gave of how and where they 
found these relics was to the following effect; — In the spring of 
1850, about forty of the ships* companies were seen by some Es- 
quimaus— not Dr. Rae'e informants — on the ice near the north shore 
of King William's Land. They were going south, and dragging a 
boat with them over the ice. The; looked worn and emaciated ; they 
signed to t^e natives that their ships had been crushed by the ice, 
that they were short of food, and were then in search of deer. The 
natives sold them a small seal, and they went their way — to be seen 
no more alive. Later on in the year, bat before the breaking of tbe 
ice, tbe Esquimaux again came on their encampment, bat not a single 
soul was living. Tbe story was, however, plainly pictured to their 
eyes. Thirty bodies were found, some partly buried ; some in the 
tents <There they bad died ; some under the boat which they had over- 
turned to form a shelter. They had all perished of Btarvation, and it 
was thought that soma of the survivors had been driven in the ex- 
tremity of hanger to the last act of maddened human beings. 

Such is the dismal story told to Dr. Rae b; the Eaquimaux, by way 
of accounting for their posBession of the watches, plate, spooos, and 
other tilings. 

The Secretary of War, in his recent report to Congress, adverts to, 
and saccinctly describes, the improvements which have been nade of 
late in muskets and riSes. He says, " Though oar arms have here- 
tofore been considered the best in nse, recent inventions in Europe 
have prodnced changes in small arms which are now being used in 
war, with sach important results as have caused them to be noticed 
among the remarkable incidents of battles, and indicate that material 
raodificatione will be made in the futare armament of troops. The 
Bnperiori^ of the grooved or rifle barrel and elongated ball, in range 
and accuracy of fire, baa long been known ; yet the difficulty of load- 
ing this weapon has hitherto, for roost military purposes, counter- 
balanced its advantages. To overcome this difficulty, two methods 
have been proposed. The first, by loading the piece at the breech, 
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has been for Bome tune id use, but bos defects which all the ingenDit; 

expended on il hEis failed to entirely overcome. The second method, 
which has produced the inportant results above indicated, is to use an 
oblong ball of Buch diameter aa to be readily uitroduced into the 
piece, hut which afterwards ia espanded so aa to fill the caliber. 
This was at first done by providing a rest or support at the junction 
of the chamber with the bore, as in Capt. Delvigne's method, or by 
means of a solid pillar in the axis of the barrel, upon which the 
ball rested and was expanded by blows from a heavy rammer. 
This was the plan of Col. Thoaienin, of the French army, and is 
known as the system ' d la tige,' which has been extensively used 
in their service. The same object was subsequently attained by in- 
serting into the rear part of the ball a conical iron cup, which, being 
diiven into the lead by the explosion of the charge, acted as a wedge 
to expand the ball. This is tbe plan known by the name of its in- 
ventor, Capt. Hini^ of the French army. Still more recently in 
^England the ball has been improved so as to expand by the force of 
powder alone, without the aid of the cup. This is known as the 
Fritchell ball, having been brought into use by Mr. Pritchell, a gun- 
maker of London. This idea also had been suggested by Capt 
Delvigne. My attention being drawn to the subject, 1 directed ex- 
perimenta to be made by the Ordnance Department, both as to the 
proper shape of the ball, and the best mode of grooving the barrel. 
In the course of these trials some important conclosions were reache'd, 
agreeing, as was afterwards ascertained, with the jesulta of the in- 
vestigations then making in Europe. Although our experiments have 
been confined to our service rifie, and are yet incomplete, they con- 
firm the great superiority claimed for this invention abroad. They 
show that the new weapon, while it can be loaded as readily as 
tbe ordinary musket, is at least equally efibctive at three times the 
distance ; and the foreign experiments indicate a still greater 
superiority of the new arms. These results render it almost certain 
that smooth-bored arms will be superseded as a military weapon." 

The obituary of 1854 includes the names of many distingniahed 
in science, whosfi loss will be severely felt — Melloni, Edward 
Forbes, Prof. Jameson, Prof. Petersen, of Altona, the successor of 
Schumacher, Dr. Newport, Waldo I. Burnett. The last of the year 
brings intelligence of the death of that intrepid African traveller. Dr. 
Barth, who has fallen a victim to the climate near Timbuctoo. Dr. 
Overwey, his companion, it will be remembered, died in 1853. The 
scheme of Central African exploration seems likely to terminate as 
liktAlly as that of exploration in the polar regions. Man is forttidden 
to reach that iohospitable limit of the earth's surface. 
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MECHANICS AND USEFUL ARTS. 



IMPE0VEMEKT3 IK NAVIGATION. 

DcBtNO the part year, the British GovemmMil, acting under the itig- 
gestiona of the British Asaociation and the Royal Society, have organized 
a department for the collection of statistics, publicBtian of charts, &c. &c., 
Bubstantially on the plan originated and carried out by Lieutenant Maury, 
of the Uniled States National Observatory. 

This department has been placed in chaise of Captain Filzroy, who at 
the last meeting of the British Asaociation, furnished the following com- 
munication relative to this subject. 

The marilinie commerce of nations having spread over the norld to an 
unprecedented extent, aud competition having arrived at such a paint that 
the value of cargoes and the profits of enterprise depend more than ever 
on the length and nature of voyages, it has become a g^ueation of the 
greateet importance to deiermine the heat tracks for ships to follow, in order 
to make the quickest as well as the safest passages. The employment of 
tteamera in such numbers, the general endeavor to keep as near the direct 
line between two places (the arc of a great circle) as the intervening land, 
currents, and winds will allow, and the improrements in navigation, now 
90 prevalent, have caused a demand for mora precise and readily available 
information respecting all frequented parts of the oceans. Not only is 
greater accnracy <^ detail required, but much more concentration and 
arrangement of very valuaUe, though now scattered, infarmation. Be- 
sides which, instrumental errors have vitiated too many results, and have 
prevented the greater portion of the meteorological observations hitherto 
made at sea from being considered better than approiimatjons. " It ia 
one of the chief points of a seaman's duty," aaid the well-known Baail 
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Hall, " to know where to find a tail wind, and where to fall in with a &- 
Torable cutrent i " but with the means at present accessible, the knowledge 
of such matters can only be acquired hj years of toil and actual experi- 
ence, excepting only in the greater thoroughfares of the oceaiis, which are 
well known. Wind and currentcharts have been published of late years, 
chiefly based on the great work of the United Slates Goyornment. at the 
Buggestion of, and superintended by, Lieutenant Maury; and by study- 
ing such charts and directions, navigators have beeo enabled to shorten 
' their passages materially ; in many cases as much as one-fourth, in some 
one-third of the distance or time previously employed. Much had been 
collected and written about the winds and currents by Rennell, Capper, 
Eeid, Eadfield, Thom, Piddington, and others ; but general attention was 
not attracted to the subject, however important to a nuiriliine country, till 
the pubLcation of Lieutenant Maury's admirable observations. Encour- 
aged by the practical results obtained, and induced by the just arguments 
of that officer, the principal maritime powers sent duly qualified persons 
to assist at a conference held at Brussels, lost year, on the subject of me- 
teorology at sea. The report of that conference was laid before Parliament, 
and the first direct result of it was a vote of money for the purchase of 
lostrnmenia and the discussion of observations. All the valuable meteoro- 
logical data which have been collected at the Admiralty, and all that can 
he obtained elsewhere, will be tabulated and discussed in this new depart- 
ment of the Board of Trade, in addition to the continually accruing and 
more exact data to be furnished in future. 

A very large uumber of ships, chiefly American, are now engaged in 
ohaervafions, stimuLited by the advice, and aided by the documents so 
liberally furnished by the United States government, at the instance of 
Lieutenant Maury, whose labors have been incessant. 

Not only does that government offer directions and charts, gratis, to 
American ships, but also to those of our nation, in accordance with certain 
eaay and just conditions. 

In this country, the government, tliTOUgh the Board of Trade, will sup- 
ply a certain number of ships which are going on distant voyages with 
"abstract logs," (or meteorological registers) and instruments, gratia, in 
order to assist effectively in carryii^ out this important nationd under- 

In the prefiice to a late edition of Johnston's Wind and Current Charts, 
published last June, at Edinburgh, Dr. Buist says : " It has been shown 
that Lieutenant Maury's charts and sailing directions have shortened the 
voyages of American ships by about a third. If the voyages of those to 
and from India were shortened by no more than a tenth, it wouhi se- 
cure a saving, in freightage alone, of 2SO,0O0I annually. Estimating the 
&dghts of vessels trading from Europe with distant ports at 20,000,01)0' 
a year, a saving of a tenth would be about 2,0.00,000'; and every day 
thftt is lost in bringing the arrangements for the accomplishment of this 
into operation occasions a sacrifice to the shipping interest of about 6,000i, 
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vitbottt taking any account of the war miTies of the worid. It u obrioaa 
tha.t, by making a paasage in leas time, there is not only a Baving of ex- 
pense to the merchant, the shipcrwner, and the inanier, hut a great diminu- 
tion of the risk from fatal maladies, as, instead of losing time, if not Utcb, 
in tmhealthy localities, heavy lains, or calms with oppressive heat, a ship 
properly navigated may be speeding on her way under favorable circum- 
stances. There is no reason of aiiy insuperable nature why every part of 
the sea should not be known as well as the land, if not iildeed better 
than the land, generally speaking, because more accessible and less varied 
in character. Changes in the atmosphere, over the ocean as well as on 
the land, are so intimately connected with electrical egency,) of course in- 
cluding magnetism,) that all seamen axe interested by such matters, and 
the facts which they register become valuable to philosophers. Meteoro- 
Ic^cal information collected at the Board of Trade wiU be discussed with 
the twofold object in view — of aiding navigators, or maWng navigation 
easier, as well as more certain, and amassing a collection of accurate and 
well-digested observations for the future use of men of science. As soon 
as the estimate for meteorological expenses had passed, steps were taken 
to organize a new branch department at the Board of Trade. On the first 
of Augnat, Captain Fitzroy was appointed to execute the duties of this 
new office, referring. to Dr. Lyon Playfair, of the Department of Sdence 
and Art, and to Admiral Beechey, of the Marine Department, for such 
assistance as they could render. As soon as registers and instruments are 
ready, and an office prepared. Captain Pitaioy will be assisted by four or 
five persons, whose duties he will superintend. It is expected that several 
ships will he suppUed with ' abstract logs ' (meteorological registers) and 
inatrumenia in October, and that the office will be in full work next No- 
vember, The admiralty have ordered all the records in the Hydrographi- 
cal Office to be placed at the disposal of the Board of Trade for a sufficient 
time. Ail other documents V> which government has access will be simi- 
larly available ; and the archives of the India House may likewise be 
searched. There wiU be no want of materials, though not such as would 
have been obtained by using better instrumenls on a systematic plan. 
Captain Fitzroy ventures to think that the documents hitherto published 
by Lieutenant Maury present too much detail to the seaman's eye ; that 
they have not been adequately condensed ; and therefore are not, practi- 
cally, so useful as is generally supposed. His Instructions, or Sailing 
Directions, (the real condensed results of his elaborate and indehtigable 
researches,) have effected the actual benefits obtained by mariners. Re- 
flecting on this evil, which increasing information would not tend to 
diminish. Captain Pitzioy proposes to collect all data, reduced and meaned, 
(or averaged,) in a number of conveniently arranged tabular books, from 
which, at a subsequent period, diagrams, charts, and < meteorological dic- 
tionaries,' or records, will be compiled, so that by turning to the latitude 
and longitude, all iofonnation about that locality may be obtained at 
once, and distinctly." 
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I SHIPS AND STEAMERS. 

During tlie past year a Btcam- vessel, involring aotne new principles ot 
constiuctioii, has been built in Scotland, to be used in deep-sea fiahing. 
The vessel is 100 feet long, with engines of thirty-horse power. Externally 
there is nothing to distinguiBh it from a sailing vessel, except the presence, 
on each sideof the hull, of a curved pipe 10 inches in diameter, termed a 
■■nozzle," communicating vrith a water-tight iron case inside. In the 
bottom of the vessel are apertures admitting the water into the water-tight 
case with a horizontal wheel fixed on a crank-shaft attached by piston- 
rode to the engine, and on the steam being applied, the water-wheel 
revolves with velocity, and the water is discharged by the no^izles on 
each side of the vessel. These form the only propelling power, and the . 
invention is remarkable for its simplicity and effect. These nozzles also 
are of service in navigating the vessel, which, according to the angle of 
depression or elevation, turns in any direction, or stops altogether, even 
with the engines woriting at full power. Although capacity rather than 
speed WHS studied in the construction of the vessel, it easily attuned 
11 knots an hour. Economy of fuel, freedom from vibration, light draught, 
and a high rate of speed, are among the advantages of the invention. The 
vessel is being schooner-rigged, and when fitted with boats and fishing 
gear, it will proceed to the fishing-gronnd in the Firth of Porth, and by 
lowering the boats and crewB, will be able to conduct the fishing operations 
wilt safety and celerity. 

A new propeller, called the "Brandon," has recently been built at 
Glasgow, Scotland, which is fitted with engines of a somewhat novel and 
peculiar coustructiou. The Brandon has four engines, all double-acting, 
and standing in a vertical position at considerable distances apart in a 
massive framing of cast-iron. In the forward pair the port engine receives 
the fresh steam from the boiler and discharges it into the starboard and 
larger one, while in the after pair this arrangement is reversed, and the 
starboard is the smaller or high-pressuie cylinder. The two starboard 
engines are connected to cranks keyed at right angles on the ends of a 
Blout shaft lying horizontally fore and aft overhead. The port engines are 
connected to a similar shaft, and each of these shafts carry large wheels 
nearly opposite each other with wooden cogs, which mesh into a smaller 
pinion on the propeller shaft below. The steam is admitted into the smaller 
cyllnden at a pressure of about 20 pounds above that of the atmosphere, 
and expanding by the lap of the valve merely diminishes its preasure to 
about 15 when [he stroke is completed, at which time the valve opens, 
admitting the steam to the same end of the corresponding low-pressore 
engine, then on the opposite centre. This second engine is designed to 
expand the steam to as low a pressure as is economically practicable, the 
stroke of [dston in all the enginea b^g three feet and the diameter of the 
high-presaure 41, while that of the low-pressure is 61 inches. The raldo 
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of the capadties of the bigli and low-presaure e^tinders being about as one 
to two and a half, the Bteam may be snppoeed to be iically expanded in 
about that ratio, and the effect of each pair is theoretically equal to that 
of a single cylinder of 76 inches diameter, in which the steam ia cut off at 
two-fifthfl of the stroke and expanded through the remainder. There are 
two Teitical air-puropg, one on each side, worked by eccentrica oa the 
upper shaftfl. There are many details of considerable novelty, amoi^ 
'which- may be mentioned a set of small valvee or cocks suitably connected 
for working, or rather for " warming " the engines by band. 

The immense steamship contracted for by the Eastern Steam Navigation 
Company (England) is in the course of completion, by Mr. Scott Ruasell. 
The extreme length on main deck will be 700 feet, being 430 feet longer 
than the Himalaya steamer; extreme length of keel, 680 feet; extreme 
breadth of beam, 83 feet; depth of hold, (forming four dccka,) 68 feet; 
length of principal saloon, SO feet ; height of ditto, IS feet ; tonnage, 
10,000, or builders' measurement, 22,000 tons ; stowage for cools, 10,000 
tons; stowage for cai^, 6,000 tons; 600 first-clasa cabins, with ample 
apace for second and third-class passengers, besides troops, etc., while ha 
screw and paddle engines will be of the aggregate nominal power of 2,800 
horse. She will also corry an immense quantity of sail. The principle of 
construction, as designed by Mr. Brunei, will he similar to that of the tube 
of the Britannia Bridge. Her bottom, decks, and sides are to be double, 
and of a cellular form, witli two feet six inches between. She will have 
fourteen water-tight comportments, also two divisional bulk-heads running 
her whole length. The great length of the ship, it is contended, according 
to all present experience, will enable ber to pass thioogli the water at a 
greater velocity, with B similar power in proportion to her tonnage, than 
ordinary vessels now require to make ten knots an hour, and that speed is, 
in fact, another result of great size. The immense [vopartions will admit 
of carrying auf&cient fuel to accomplish a voyage round the world. 

The largest ocean steamships (aays the Sailori' Magaane) now plying 
on the Atlantic, bear precisely the proportions in length, breadth, and 
depth, that are recorded concerning Noah's Ark. The dimensions of the 
Atlantic steamers are : length, 323 feet ; breadth of beam, 60 feet ; depth, 
28i feet. The dimensions of the Ark were : length, 300 cubits ; breadth, 
GO cubits ; depth, 30 cubits. The Ark, therefore, was nearly twice the 
(dze, in length and breadth, of these vessels, the cubit being twenty-two 
inches ; both had upper, lower, and middle stories. After all the equip- 
ments of forty-two centuries, which have elapsed since the Deluge, the 
Bbip-bnilders have to return to the model afforded by Noah's Ark. 

At the last meeting of the British Association, Mr. Scott Ruissell gave 
a lecture upon the progress of naval architecture and steam navigation, 
including a notice of the large ship of the Eastern Steam Navigation 
Company. It was mainly in respect to speed tliat the great improvements 
in the last twenty years had been made. Within that lime the principle 
and the means of gaining speed had become definitely known, and tMs 
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AsBociatiDn had had a great deal to do witb the establuhment of tli&t 
principle, which conBisted mainly in the particular formation of tlie water 
lines of the Teasel. The old ahipe had a round, bluff, duok's-bxeaat bow, 
with a sloping narrow stem. At length the idea was arriTed at of making a 
boat with a bow, the water lines of which should correspond with the wave 
of the sea itself, which should gently and gradually divide the particles of 
water, which would then give a quiet and easy passage to the vessel enter- 
ing, whether propelled by eteam or by sails, without resisting their progress, 
and heaping a mound of water before the bowa, as in the case of the old 
bluff, round-built vessels. It seemed now to be univeiaally admitted, in 
Europe and in America, that if a ship-builder wanted to have a very easy 
and fast-going ship, he must give her bow, not the round convei line 
formerly adopted, but a fine, long, hollow line, such as the meeting might 
obserre for themselves in all the recently- built vessels. Practical, men, 
when they desired to build a fast aliip, saw that they muat now no longer 
use the convex water lins, but they must build with a hollow water line 
at the bow, and in this consisted the great revolution which had taken 
place during the last twenty years. Whereas formerly the broadest part 
of the vessel was only a third part from the bow, the broadest part was 
now nearer to the stern than to the bow in the propottiou of two to three, 
so that the shape of the ship under the water was very nearly reversed. 
The ship out of the water might remain very nearly the same, but where 
she cut the water, the lines were as he had described. It was on this 
principle that American dipper ships and English ships which happened 
to be very fast were built, and upon wtiich he would say, without fear of 
contradiction, every vessel, to gain any tHng like sixteen miles an hour, 
must be built. Now, there waa, in addition to this, another very import- 
ant principle which had been discovered. That was the virtue of the 
length. It used to be a dogma in the time of his pupilage, that no steam- 
boat could ever, by any possibility, go faster than nine statute miles an hour. 
He was bom and bred in that belief. Nine statute miles an hour was the 
creed of his instructor iji ship-building. At that time they had very short 
yessels, and they endeavored, by putting enormous power in them, to 
compel them to go through the water, whether they would or not He 
remembered bmg present at the trial trip of a vessel out of which had 
been taken fifty-horse power engines, and engines of seventy-horse power 
substituted. It was a most .extraordinary fact, that she only gained some- 
thing like a quarter of a knot an hour by that enormous addition to her 
power and fuel, because she had not sufficient length to go by any force at 
a high speed ; and the more she was driven through the water, the greater 
was the resistance made by the water which she raised before her. The 
principle was ascertained, that if you wanted the particles of water to go 
out of the way of the vessel when going very fast, you must give the 
particles more time to do so. Now, this might appear a contradiction in 
terms, but the faster the vessel was to go through the water, the more time 
must be allowed to the particles of water to give way. Jt was -found that 
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it was more easy to push a Teasel with nn elongated body through the 
water, at great speed, than the short Tessela which had been in uae. This 
was reduced to a regular principle, the result of which was, that it was now 
certain that 24 feet of length in the entrance lines of a vessel would give 
eight miles an hour easily ; to go at sixteen miles an hour, the entrance 
linea should be nearly 96 feet long. To give twenty-four miles an hour, 
the entrance should be 216 feet long ; so that they could not espect to get 
twenty-four miles an hour until they had made up their mtnda to build 
ships something like 400 feet long. From all the experiments he had 
made, and had seen made, these facts were undoubted. The clipper 
ships and fast stcamerH had lengthened their bow-lines until they had 
got the necessary length tor speed ; and if those present looked at any 
vessel which hod got the reputation of going sixteen miles an hour, 
he believed they would find that to be the fact. "Indeed, he did not 
believe there was in existence a vessel shorter than one hundred and 
eighty feet which could go sixteen miles an hour ; and if there were 
any such vessel forced to go more than siiteen miles, it was an espen- 
diture of power which was perfectly preposterous. They would there- 
fore perceive why such a large vessel aa the Himalaya had auch great 
speed. The Himalaya had a length of three hundred and fifty feet, and 
should have the greatest speed for the Bmallest power of any merchant 
vessel hitherto. If, in like manner, they looked at the large clipper ships 
of two thousand and three thousand tons burden now built, they would 
find that tlie principle was taken advantage of, and that their howa were 
elongated to a great length. But what else was being done > The owners 
of the clipper ships were finding out that, by the lengthening of the bow 
and making the lines more hallow, they cculd reduce the sails and spars, 
and yet preserve their speed, finding that the ships could now do iu the 
water what force of canvas could never alone accomplish. Like every 
truth, the shape of a vessel hal been long since found out and lost again. 
The old London wherry was built an perfectly upon the lines he had 
described ss if It bad been mathematically constructed upon them. In 
India the boats were made precisely upon that form, and they were the 
^test boats in the world, as a class. Tlie Turkish caiques had the same 
shape, and they wero very fine vessels. In Spain they had arrived by some 
means at a form not very difTerent, and throughout the whole of the last 
war the Spanish vcaaols were the best vessels, and the best England took. 
The smugglers, because they risked their necks upon the speed of their 
ships, quickly found out what shape was best, and some of the most 
beautiful ships that ever came into our possession in that way were built 
in that form. The Americans had made very early an experiment of the 
kind in steamboats. They lengthened their steamers at a very early period, 
and they now generally built upon this plan and with the hollow lines. 
They had done wonders in this way, and he behoved in England wonders 
were also being done. It was not easy to carry the elongating of the 
vessels much further in wooden ships, because they could not get ^mber 
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large euongh, and it was impossible to make it strong enough by joining ; 
but he believed Professor Faitbaitn l(ad discovered the means of joining 
iion BO as to make it equal io atceugth to solid metaL Having alluded to 
the building of the Great Western, and subsequently of the Great Britain, 
and the prophetic doubts expressed at first regarding the fate of each, the 
Bpeaker jaMceeded to describe the great vessel now being built by him upon 
the Thames, for the Eastern Steam Nayigation Company, to trade with 
India and Australia. He showed how the difficulty of carrying coaU, and 
baring to stop for them and huy them at high rates at St. Vincent and the 
Cape of Good Hope, and sometimes the Mauritius, created aueh an expense 
that no freights could cover ; he showed how it became necessary to con- 
struct a vessel large enough to carry her own coals all the way. "When, 
therefore, he told them that the vessel being constructed was expected to 
make the Voyage to Australia in 30 days, carrying a sufficient freight, 
with 600 flrst-clasa and 1,000 second'Class passengers, having three large 
tiers of decks, eight feet each in height,— tliat she was B75 feet long, 83 
feet beam, 60 feet deep, — when he told them that he had just measured 
St. George's Hall, and found that it would not fairly represent this 
ship, being only 169 feet instead of 675 feet long, — that np to the top of 
the holl it was only 82 feet high, ajid up to the spring of the arch about 
the height of the ship,— that the breadth of St. George's Hall was only 
77 feet, being six feet narrower than the hold of the ship,— it would give 
diem the nearest approximation he could convey to the size of the vessel. 
Mr. Euasell concluded by a prediction, in eloquent terms, of the glorious 
effects to civilization which would ensue from the noble rivalry eiisting 
at present among individuals and nations in the advancement of science. 
In reply to a queatiou afterwards put to him, he stated that the huge ves- 
sel which he had described would draw twenty feet when light, and thirty 
feet loaded. 

Mr. Faiibaim had no hesitation, judging &om the drawings he had seen, 
and from the principle of the vessel, in saying, that she would be perfectly 
suitable, strong, and calculated to carry out the object for which she was 
designed. When they were able to construct the Britannia Sridge, IGO 
feet long, without any support in the middle, and could run a train 
through it, there could he no doubt that such a vessel as had been de- 
scribed could carry the weight and resist the opposition necessary. 

FISHER^S VENETIAN SCREW-FROPELLEB. 

The object of this propeller is to prevent the retardatjon which occurs in 
an ordinary screw- propeller, by the tendency to produce a vacuum at the 
back, of the blades of the propeller. 'I'o effect this, Mr. Fisher makes alils 
in the blades to allow the water to pass through, and thus to supply the 
place of the fluid which is drawn backward as the screw tuma round. 
These slits give the propeller somewhat the appearance of a Venetian blind. 
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and hence its name. Mr. Grantham said the propeller had been tried in 
the Birkenhead Docks with good effect. — Froc. BrUiih Aaaociatioit. 

Cunningham's plan for beefing topsails. 

This plan consists of an arrangement hy which the yard-arm is made to 
turn round oa it it lowered by a pulley ^ed to the mast, and the sUt in 
the centre of the sail through which the rope passea, to effect that moTe- 
meiit of the yaid-arm, is closed by a s^-cloth yalve that prcserrea the 
action of the sail intact. 

APPLICATION OF THE SCHEW-PROPELLEB TO SHIPS OF WAH. 

The following eitract from a report to the Secretary of the Nayy, by 
Lieutenant Walker, on the applicability of the screw-propeller to gTinting 
ships, win be found interesting ; — 

One of the moat interesting and important subjects to which I directed 
my attention while abroad, was the results of the trials that have been 
made in France to feat the applicablity of the screw-propeller to ships of 
war of the largest clasa. Many of these results haye not yet been publicly 
made known, and I found many obstacles in the way of a thorough inves- 
tigation of the subject. The officials to whom I appHed for information, 
with a great deal of outward pohtencss and apparent readiness to oblige, 
were eridently indisposed to afford an officer of a foreign service all the 
desirable means of hecoraing acquainted with iinprovcmenlB from which 
they hoped to reap advantages. I succeeded, however, in obtaining some 
reliable information upon this important subject, and now subjoin the 
cesulta of my invesl^ations ; but I think it necessary to remark that more 
extensive personal examination and obserfalion, both in France and Eng- 
land, than I was permitted to make, ia necessary, in order to enable the 
department to judge of the eventual success of the experiments in both 



The French have afloat eight ships- of- the-line, five of which have 
already been Sttcd with propellers, and the remaining three are now 
receiving their machinery. Of these, the Charlemagne, the Napoleon, 
and the Montebeho have been at sea, and have performed so well that the ~ 
most sai^uine hopes are entertained that the adaptation of the screw to 
ghipa-bf-the-line will vastly increase the effective force of their navy. 

The Napoleon ia the only one of these ships constructed especially for a 
propeller. Her dimensions ate as follows : — 

LoniRh. eitreiAc 101 S 
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Slie IB nipplied with eight boiletB, each having five furnaces ; and at 
full speed, which ia about twelvo kaota, conaumea one hundred and two 
tODB of coal per diem. 

The boQera and machinery take in the length of the hold, 82 feet, which, 
(or a nominal power of one thousand horse, ia conaidcred eic^aaivo. 

The resulta of the trial of the Napoleon have eufficientlj' eetablished the 
&ct of the practicability of so adapting a propeller to a aldp of the largest 
claas as to insure great speed, and form a moat effective man-of-war, for cer- 
tain purposes and in certain situations ; but when the great weight of tha 
endues and coal is considered, and the great space thej neceasaiily occupy 
in the vessel, (thereby diminishing the stowage of provisions and water,) 
and when we further reflect that after the coal is expended the ninety-gun 
ship has only the spars and sails of a sixty-gun ship to rely upon, we are 
fbrced to tlie conclusion that, however uacful such a veasel may be for 
abort passages, and in those seas where her supply of coal and provisionB 
may be constantly rcpleniahed, yet tliat her sphere of action muat be very 
limited, and that she could not bo relied upon for the long Cruises and 
various service on which an ordinary line-of-battle-sMp is employed. 

A ship constructed on the mode! of the Napoleon, for the sake of gain- 
ing a speed of ten or twelve knots per hour for the distance of about 3,400 
miles, is compelled to SDcriUce a great part of her efficiency [n several 
oilier most important particulars. 

In time of war, at short distances from port, for the defence of baibora 
and bays or the Florida Cliannel, and for the general purpose of defending 
a coast, to force a blockade, or for the speedy transport of troops to au 
adjacent territory, such a vessel would undoubtedly be a most valuable 
acquisition to our navy ; but her employment must necessarily be confined 
to such situations and circumstances, for should she be unlucky enough 
to fall in with a hostile squadron with her coal expended, or with her 
machinery rendered useless by any of the numerous accidents to which 
steam machinery is constantly exposed, with her comparatively light rig 
and her want of stability, the consequence of losing so great a weight of 
coal, she would prove anything but a formidable antagonist; auditia 
much to be feared that she would be compelled to strike to any vessel of 
her class that should attack her. 

In France and England the question of adapting propellers to their men- 
of-war already exiating, particularly to line- of- battle- ships, haa excited 
the deepest interest, and has been discussed in all its hearings, I^both 
countries great efforts have been made to ascertain how this adaptation 
could be effected at the least expense, without injury to the sailing quali- 
ties and capacities of the ships, and to discover the best general plan for 
the necessary alterations. 

After a senes of the most careful trials, made at the naval atution of 
Eochefort, it was found that there were insurmountable objections to 
placing an engine of sis hundred and fifty-horse power on board a hun- 
dred gun-sMp. It was then delennined to try the experiment with the 
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Auaterlitz, s ship-of-the-line of the aame class, then on the stocks at Cher- 
boiug ; but ailBT the matuiest consideration, the constructoia and engineers 
weie compelled to decide that this could not be done under any reaaonable 
conditions ; that it would be necessary to cut her in two and lengthen her 
floor ; that hei stem must be taken down and rebuilt ; and that, aftei all, 
these great and expensiTG alterations promised no satisfactory lesnlt. 

In consequence of the unfarorahle report of the officera upon this sub- 
ject, the minister of marine directed that an engine of five hundred-horse 
power should be substituted for that of six hundred and fifty-horse power, 
which it had been intended to place on board the Austerlitz, in order to 
ascertain if, with this less powerful engine, and without any reduction in 
her battery, spars, or other equipment, it was possible to attain a speed of 
not less than four and a half knots under steam. 

The attempt has been made to execute the order of the minister ; the 
stern of the ship has been entirely rebuilt, (with the addition of a "trunk" 
or "well,") at the cost of 400,000 francs, and on t&e !ith of September, 
1842, she was launched; hut it was found quite impossible to comply with 
all his requirements in relation to the armament and equipment of the ship. 

I cannot, of course, give any very minute detail of those particulars in 
which it was found necessary to deviate from the plan of the govermnont, 
but I have ascertained that her iiattery has been reduced to eighty-eight 
guns ; that her munitions of war have been diminished one-fourth part ; 
that ber apaia and sails have been cut down to those of a sixty-gun ship ; 
that she cannot now stow more than one month's water and two months' 
provisions ; and that she has been so lightened by the removal of one 
hundred Una of baUast and e^hteen tons of cables and anchors, as to 
render her stability under sail, after the consumpdon of her coal, highly 
problematicaL 

ON AN INSTRUMENT FOH TAKING SOUNDINGS. 

The following communication from the Philoaophical Magazine, (vi. 344,) 
is by F. Maxwell Lyte, Esq. 

I see, from what Dr. Scoreaby has brought before the Association at 
Hull, that there seems to be some difficulty about obl^ning correct sound- 
ings in places where the currents are strong and flow in different direc- 
tions at the different points of depth, causing the line to aasume different 
curves in its descent j and when it comes to be measured over, after the 
weight has reached the bottom and been hauled up again, the measure- 
ment gives no approximate idea of the real depth. Now it is plain that 
this mensuration of the depth of water might be as well made by estimat- 
ing its vertical pressure, as, in measuring the height of mountains, we 
measure the baromelical pressure of the air ; and so I would propose to do 
it by an instrument constructed as follows : — 

An aocurately constructed tube of gun-metal or brass, or some metal 
not Tery easily corrodible by salt water, has a glass tube fitted on to it on 
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the top, bj a screw joint, and igdn on the'top of the glasa tube is fitted a 
strong hollow copper ball by a dmilar screw joint. The lower tube, 
which we will call o, has a well-turned piston fitted to it, from which runa 
a rod whidh is onlj a trifle longer than the tube, a, and just enters the 
tube, i, -when the piston ia at its lowest point. A well-made spring is 
placed in the tube, a, above the piston, and the tube, a, being narrowed at 
the top BO as just to admit the free passage of the rod, and the rod having 
a little button at its top the piston is kept at its lowest point by the spring, 
except when sufficient pressure is applied ixom below to compress the 
spring. The glass tube has a small ring fixed in it, just so as to stick at 
any point to which it is pushed, and the button at the top of the rod 
serves to push the ring straight, and the ring thus forms an index of the 
degree W which the spring has been compressed. The ball on the top 
serves as a mere reservoir of air to equalize the action of the apparatus as 
much as possible. The whole of this apparatus is enclosed in a wire cage, 
for tlie sake of protection from blows. To graduate this apparatus, I let 
it down in a known depth of water, say ten fathoms, and having observed 
the point to which the ring in the glass tube is pushed, and having marked 
this point 0^ the hall is to he unscrewed, and with a small ramrod the 
ring ia to be pushed down till it resta on the top of the piston rod. The 
ball being replaced, the apparatus is sunk in twenty fathoms ; after a sim- 
ilar manner it is sunk in thirty, and next in forty &thoms. This will test 
the.accuraoy of the apparatus ; and the marks made on the glasa tube, S, 
after each trial, will give a scale from which the whole tube may be grad- 
lutted, even to thousands of fathoms, if the tube be long enough or the 
spring strong enoagh. I have been induced to make this communication 
on account of the great use which may be made of such an apparatus. 

SHOAL WATER INDICATOR. 

Mr. Edwards, of her Majesty's dock-yard, Pembroke, has recently pat- 
ented an invention which is to indicate when a vessel, under steam or can- 
vas, comes into water at any given depth. The apparatus is to be employed 
chieSf in foga and at night time, and is intended to afford a more certain 
means of aaoertwning when the vessel employing it is nearing a coast or 
shoal, than is provided by the ordinary soundings. Tliis invention con- 
sists of a copper or iron rod, aijout Uiree-fourths of an inch in diameter, 
and of any desirable length — say three fathoms. Thia rod is attached by 
an eye or other contrivance to the under side of the keel, and is kept in a 
vertical position by the ataya, to which a grapnel and weight are attached, 
by a line, and wliioh is secured on board the veasel to a lever that has 
connected to it a weight sufficiently large to counteract the tension pro- 
duced upon the line by the reaislance of the Water against it By means 
of this, line soundings may, if deemed necessary, be taken, the ordinary 
lead line being dispensed vrith. When the rod or grapnel takes the 
ground, the line slipping liom the lever will cause the reel to revolve. 
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when a hsmmei Btxikes a bell, indicnting thereby that the vessel ta ia ahool 
■water ; the grapnel and weights can be lowered to any depth that may be 
necessaty, oi accoiding to the ciicumstances of the 'reseel. The whole 
apparatus is very simple, and can ba readily unshipped when not in use, 

MACHINE FOR SAWING SmP-TIMBER. 

Sometime in the last century a reword of soicething like £60,000 was 
offered by the government of Qreat Britain for the auccesaful introduction 
of machinery for shaping ahip-timher, and under this liberal inducement 
Gen. Samuel Bentham — so much noted for his improvements in general 
wood- working machinerj^and the elder Brunei, designed machines which, 
at one time, promised a tolerable degree of succeis. .These were succeeded 
by a very massiye cast-icon apparatus constructed under the direction of 
PJof. Fatey. The difficulties to be overcome in a machine of this charac- 
ter, are certainly many and serious. We are not aware of the work haying 
been attempted in any other manner than by sawing, The ordinary saw- 
mill must be modifled in two important partiAlars. The cut must be 
capable of adapting itself to sny reijuired curve, and also to any required 
degree of "bevel." The timbers near the centre of a ship ace simply 
crooked, but from this point forwacd and aft, evecy " futtock" is beveled 
in a greater or less degree, and this continually vailing, even at different 
points in the same frame. Some pieces near the stern are beveled in 
various degrees and even in opposite directions, within the length of a 
single stick. 

Bentham's and Brunei's maohines were in some degree analogous to that 
now employed in light "sccoU" sawing. The machine of Prof. Farcy 
was so conatmcted that the movement of the saw-frame, or gate, could be 
inclined in any required degree, but both devices were abundantly cum- 
brous and impracticable. The only full-size machine evec constructed on 
either principle is now standing idle at the Chatham dock-yard — a useless 
mass of heavy castings. A machine has however been lately introduced 
by Mr. James Hamilton, of New York, which appears to combine nearly 
or quite all the elements of success. 

In this machine the curves are described by a lateral movement of the 
saws, while the bevels are produced by a partial rotation of the timber. 
The stick to he sawn ia suspended between centres, and controlled in its 
position by suitable machinery on the ■■ tail-block." The sawgate is a 
compound afiair, and con^sls, first, of one principal gate, moving vertically 
between slides in the usual manner. The crossbars forming the top and 
bottom are polished bars of round iron, between which ace stretched, with 
liberty to move laterally, two inner tiames, each carrying a saw. The 
saws are so coauected to the inner frames, by vertical pintals, that they 
may be freely turned so as to present tlieir teeth or cutting edges in any 
direction. This apparatus, with Various admirable arrangements of detail. 
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conatitutea the inTentioii which promiaes completely to Bupereede the brosd- 
»xe and beyel-mle. 

Both sides of the timber are cut at the same moment. The rough timber, 
properly marked with the required curves upon ita upper Burface, ie fed up 
to the eawfl in the usual manner. The saws once fairly entered in the 
■wood, and controlled in their position by the hands of the attendant, 
readily follow (by the free lateral movement of the inner within the main 
gate) the most difficult ourrea ever required in practice. Even a transverae 
cut may be readily made by a proper manipulation of the saws. The 
devices for controlling the amount of bevel are capable of effecting the 
moat delicate gradation from one end of the stick to the other ; and in thia 
respect, as indeed in every other, the work of the machine exceeds in 
accuracy that of the ordinary tools. 

BESriNG SHIP-TIMBEB. 

Machinery for giving ditfeient curves and increased Btieagth to heavy 
timbers used in shtp-buHding and for other purposes, has recently been 
constructed by the well-known inventor, Thomas Blanchard, of New 
York. The principle upon which the force ia eierted is very simple. An 
iron model, with a large groove corresponding to the shape of the knee, 
passes in its whole length under a cogged wheel, whose cogs fit into cone- 
sponding grooves in the surface of the model, and performs a semi-circular 
revolution. It receivea into its anterior extremity, which starta under the 
wheel, the stick of timber to be bent, and fits over it aa it lies upon the 
horizontal frame which supports the machinery, receiving the stick into its 
groove up to the spot where the curve begins, where the model rises from 
the frame as the knee of the ship rises from the water. The horizontal 
framework has also a groove into which the stick is received, and at its 
further end an iron plate is forced against it steadily by a screw, giving a 
strong and uniform "end pressure " in the direction of ilfl length. It 
lies upon a flexible iron band, which is attached to the end of the model, 
where the stick rests. As the anterior end of the model passes under the 
cogged wheel and rises to h right angle with the frame, carrying with it 
the stick of timber bound in its groove by the flexible iron band, its pos- 
terior extremity descends fitting over the limber until it is level with the 
frame. The stick of timber has now taken the shape of the mould, and 
when cold, retains its ahape with as much tenacity aa if it had grown into 
it. It is very evident that when a straight stick of timber is bent into a 
semi-lunar shape, the fibres of the wood upon the inner side must be 
packed more densely. The wood is gleamed for from half to one hour for 
each inch of thickness, and put into the machine warm and moist, and as 
it takes its bent position the inner fibres are impacted without destroying 
the tiesuea of the wood, but only increasing sligbfly its density on the 
inside of the curve. 
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It is stated by the inventor that timber thus bent is much stronger and 
Trill bear greater pceasure than that which has a natural curve. By a 
alight modification of the moulds or models, which are intended to be 
made in seetiona, great diversity of shape, even to a double curve, can be 
given ; and the immense variety of purposes to which this invention Can 
be applied will at once suggest themselves to the mind. It will give 
increased strength and lightness to furniture requiring curree of wooden 
material. The principle of maiing timber flexible by the aid of heal and 
noiatnre has been long Xnown and practised upon ; and when we see the 
wonderfolly perfect results of such rimple but effective machinery, it 
appears strange that its application should never have been made before 
the pFeeent time. It is supposed that this invention will effect a very great 
reduction in the coat of ship-timber, and incretse the buoyancy of vessels 
by giving equal strength with a leaser weight of timber. The largest sticks 
that have yet been bent are but ten inches in diameter ; but there appears 
no reason why sticks of much larf^er size should not be handled with 
almost equal facility. The only difficulty to meet would be the increased 
strength and size of machinery. 

IMPROVEMENTa IN BAILBOADS AND KAILEOAD LOCOMOTION. 

Hiee'a Improved Break. — This break is in 'the form of a shoe, is located 
between the wheels, and is intended to act upon the rail, instead of upon 
the wheel. It is worked by levers, in precisely the same manner as the 
present wheel breaks. It is composed of a substance softer than the roil, 
BO that there can be very little expense on account of " wear and tear." 
"When the train is in motion, the "shoe," which ti 
as to avoid hitting bluntly, any slight unevennees 
an inch from the rail, and when the lever is applied, the " shoe " is pressed 
down in auch a manner as to lift the wheels from the track. The con- 
trivance is simple, but effective. The coat of the slioe break is small, and 
can be easily lepaired or replaced. In case a wheel gives, it would not 
only stay the motion of the train, but would tend to support the car. 

Imprimed Method of Fastening Raih lo Croii-Ties. — A method of 
securing rails to cross-tiea without the use of metal fixtures, has tieen. 
introduced on the Strasbourg Railroad, France. The inventor places the 
rails directly upon the cross-ties, and secures them by means of two short 
wooden braces, each bearing with one end against the rail, and with the 
other againat a shoulder Cut into the cross-tiea ; the braces are fastened 
with wooden pina or iron spikes. It is eioeedingly cheap ; it secures the 
rail in the moat perfect manner ; it is easily kept in repair ; the rails are 
m.uch easier laid down and adjusted | the whole fastening being of wood, 
it affords, consequently, more elasticity, produces no Jarring, and the deal- 
ening rattling noise, caused by the friction of the rails upon the iron ohBirs. 
is entirely avoided. 
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Improved Railroad Track. — The improvement of Mr. D. C. Grinell, of 
New York, consisCs in making tlie trsck of four rails instead of two, or 
one gauge within another. Each ear has trucks of two widths, and there 
ia a double safety against running off. Tlie weight of the looomotiTe being 
borne on the double tiack, may also be greatly augmented, and a much 
higher rate of speed attained than is now possible. It is estimated, that a 
Toad built in this manner, might be traversed with security, at from 100 
to 150 miles pei hour. The expense would not be double that of an 
ordinary track, as lighter r^la may be used. 

An invention of M. Gluckmann, to establish a communication between 
the breakmen of trains by means of electricity, has lately been tried with 
success, on the Birmingham and London Eailroad, The apparataa con- 
tiats of two batteries, each one secured within a box, and placed at the 
opposite ends of the train, connected by a wire, which passes under the 
ears, and is joined to bells which can be set ringing whenever the attention 
of the brakemen or conductors is required. The great merit of this in- 
vention lies in its simplicity and rapidity of action. 

G. K. Douglas, of Chester, England, has patented some improvements 
in the permanent way of railways. In this invention, the chair is made 
with two pair of jaws, which are east together in the usual manner, and 
are su£B.ciently wide apart at the top, to admit the rail. Between the 
jews and the body of the rail is a plate, enlarged between the jaws, in 
order to strengthen it, and another plate is held in contact with the other 
Bide of the rails, by vertical wedges. These plates and wedges the inventor 
prefers to make of cast-iron, but they may be made of wood. When the 
wedge is of wood, it is requisite to have a hole in the chair, through which 
the wedge can be forced when the rail has to be removed. — Scietitijk! Aiaer- 

At the late fair of the Maryland Institute, a gold medal was awarded to 
a locomotive engine exhibited by Mr. John Cochrane, the coOEtructing 
engineer of the Union Iron Works, of Baltimore. The chief peculiaiitiea 
of this engine consist in the use of a double set of cylinders and driving 
apparatus, together with an arrangement of the axles, whereby the motion 
over curves ia greatly facilitated. The inventor thus describes it ; — 

" The wheels of the Binary engine may be considered as divided into 
two sets, via : Front and back drivers, each set being operated by a sep- 
. arate pair of cylinders, making four cylinders in all. The pair of cylinders 
beneath the smoke-box, operate the tiuck drivers by means of cranked 
axle?, and the outside pair the back drivers by means of crank pins in the 
wheels. Each pair of cylinders, with their connections aiid wheels, form 
a complete system, but are not capable of independent movement, for both 
Byatems are so combined together, as to secure a simultaneona action in 
starting, working, and stopping, and in all the various manipulations neo 
essary to the management of the engine. This is accomplished by com- 
bining the outer and inner cylinder of each side respectively, by means (tf 
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one steam-olieBt and valve, which produce a perfect unity of action in 
both systems." — Scieniific American. 

Oblique Bailrodd Wheels. — One of the most iuteieeting Eiighls in Paris, 
is the railroad from the Bariier d'Eofer to Sceaux. It la but seven miles 
long, and Was built as an esperiment upon a new svelem of wheels. The 
engine, tender, and hindeimoat car of the train are iurnibbed with oblique 
wheels, under the ordinary apright ones. Where the track is straight, 
these do not touch the rails ; but at the curves they come into play, rat- 
tling along the inner edge of the rails, and preventing the train &om 
running off the track. The road waa, therefore, made purpoaely tortuous, 
and the most sudden and seemingly dangerous bends were introduced at 
frequent intervals. The two sbitiona are circular, and the train, as it 
receives its passengers, is doubled up into a ring of 60 feet radius. The 
smallest curve upon the road ia 68 feet radius, and over this the tiain goes 
at full speed. The corners of the cars are cut off, so that the vehicles, in 
following the curves, do not infringe upon each other, Sceaui is upon 
an eminence, which the road ascends spirally, with something like a mile 
of track — it only going, ia advance, a hundred feet. The invention — 
which, by the way, is t«n years old — has proved, practically, very suc- 
cessful ; but it has never been applied to any extent. 

fluKan's Car Ventilator. — In thisinvention, which ishighlycommended, 
tbe fresh, pure air is caught, by a projecting box or cap on the centre of 
the roof, and conveyed down a passage on the inside of the oar, through 
the floor, to a shallow tank beneath. Spreading out here, it deposits its 
cinders, ai:d, to a considerable degree, its smoke and dust, after which it 
rises through the stove — which is of peculiar construction, on the princi- 
ple of a Lot-air furnace — aiid is projected, in every direction, from the top 
of the stove into the ear. The opening fur its escape again, from the 
interior to the open air, is near the floor, and the current of warm, foul 
air, is conveyed under the entire length of the car completely protecting 
the feet of the passengers from al cold. Having 

completed this circuit, it is arr ug le passages, and 

allowed to escape from a cap ting caps are at each 

end of the ear, to allow of r g ec ai d are closed by 

Uglit, self-acting valves, op g ard re induced hy the 

rapid motion through the air se ol ward, and opens 

that on the hinder one, and al ed a short loaded 

lever or tumbling-bob, that w g ds hold either open 

or closed. It resulta from this tn m appear paradoxi- 

cal to some, but is easily co tr te mec that whichever 

position the valves may assume in the most rapid motion, will be main- 
tained until the motion ia reversed. The openings from these ejectors or 
enhausting boKes, into the cars, are controlled hy hand, but the only effect 
of exhausting direct from either end, may be an unpleasant cooling of the 
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ANTHRACITE COAL FOR LOCOMOTIVES. 

The following article ih from the Journal of the Franklin Tmtltute. 
Its author is A. Pardee, Chief Engineer of the North PennBylvania Rail- 
toad. The subject ia one of increasing importance to oUi railroad com- 
panies, and we wish to give it that extent of circulation which, it deserves. 

"The use of anthracite coal as fuel, was commenced on the Beaver 
Meadow Railroad, in 1938, in engines built by Eastwick & Harrison, and 
has been continued, to the present tirae, in a portion of their engines. 

"On theHHzletonroad, wecommencedit8iiseiul838, inthe 'Lehigh' 
engine, built by Eaatwick & Harrison, and in 1839, in the 'Hercules,' by 
same makers. Both engines have been in constant use duiing the season, 
of navigation, say eight months per year, up to and including 1852, when ■ 
the > Lehigh ' was taken into the shop to be rebuilt. The ■ Hercules ' is 
still in Dse. 

" Both engines had, originally, copper flues, which were replaced by 
iron ones after about two years' use, the copper having been worn out at 
the end next to the fire-box, by the particles of coal drawn in by the draft. 

" Both engines have now the same fire-boxes with which they were 
turned out of the maker's shop, excepting about one foot of the lower 
part, which has been once renewed. The iron flues now in use, are those 
put in to replace the copper — never having been renewed, either in whole 
or in part. Altogether, we have in use eight Icicomotive engines, three 
built by Eastwick & Harrison, one by M. W. Baldwin, and four in our 
own shops at Haileton. 

" We have never used other fuel than anthracite coal, excqiting for the 
purpose of kindling fires. The engines have been in use, during the sea- 
son of navigation, from two years ago, (when the last were built,) up to 
the time of the oldest engines named above, and we have never renewed a 
fire-box or set of flues, except the repairs to the two engines named. As 
far, therefore, as our experience goes, anlhracitc coal for fuel is not so 
destructive to fire-boxes and fluea as has been generally argued and sup- 
posed. We wear out two sela of grate bars in the same season's use of 

As to i?te Character of the Road. — In starting from the Lehigh at Penu 
Haven, we had, while using a part of the Beaver Meadow road, an ascend- 
ing grade, averaging 80 feet per mile, for five miles ; then 140 feet pet 
mile for one and three-fourths miles ; then SH feet for three and one- half 
nules, and then a grade of 12 feet per mile, for three and one-half miles, 
to the intersection of the various branches to the mines. In descending, 
as you will perceive, mostly by gravity, the coal fire remained entirely 
inactive, having no artificial drsft, by fans or otherwise, except that caused 
by the exhaust steam ; while in the ascending with a load of empty cars, 
equal to the whole power of the engine, the lite to generate the necessary 
Btetun mtut be stimulated to Qie mosE intense activity; thaa making. 
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apparentlj, a far mora imfByorable state of things foi ttie use of coal, than 
on a road where the grades are more uniform, and ia consequence, the 
fire acted upon by a more uniform draft 

" I am awaie that it has been said, that coal might do for short roads, 
but that on long roads, the continuous intense action of the heat would 
destroy the fire-box and flues. 

" Now it gtrikeg me as absard, to suppose that on a road of any length, 
a file need be made more intensely hot, or that any part of the boiler 
could be more heated, than is necessary to drive an engiue and full train 
up ten miles of such grades as are specified above, or that a continuous 
equable heat, for eight or ten hours, can be worse than continuing the 
same heat for an hour, then a moderate fire for an hour, and so on alter- 
nately, with the consequent expansion and contraction, and this continued 
.day alter day, for eight months, annually, during fifteen years. 

" I have entered on this subject, perhaps, to a somewhat tedious length, 
my object being, to satisfy ycrarself and others, that antlirocite coal has 
been used, successfully, for a series of years, in this region, as fuel for 
locomotive engines not differing materially from the ordinary mode of 



The Nevr Bedford Merauy gives an interesdng account of an eitperiraent, 
which has recently been mode, under the direction of Wm. A. Crocker, 
Pretddent of the Taunton Branch Railroad, and S. M, Felton, President 
of the Philadelphia and Baltimore Railroad, for the purpose of thoroughly 
testing the feasibility of using anthracite cool in locomotiveB, For this 
purpose, they had an engine built at Taunton, in the most thorough man- 
ner, and it has been tun, for about two months, on the Taunton and New . 
Bedford Railroad, without losing a minute in time. It was then taken to 
the Worcester and Western roads, for further experiment. On the first 
trial on the Worcester road, towards the conclusion of the trip, owing to 
the want of skill in the fireman, the engine was behind time at Worcester, 
but then rallied, and went over the Western road to Springfield, losing 
only nine minutes. The engine then ran, for several days, between Spring' 
field and Worcester, taking the usual heavy ireight traiiM, On the 13th 
of October, it ran from Springfield to Worcester, taking the accommoda' 
tion train, and arrived in good time, making an average of 28.G miles per 
hour. On the same day, returning, it took the Albany express train to 
Springfield in 1 hour and 18 3-4 minutes, averaging 42 miles per hour. 
As a further specimen of its performances, the Mercury slates, liiat it ran 
over a heavy, continuous grade of 1 1 miles, on the Western Railroad, 
taking it in 17 minutes, and having 100 Ihs. of steam upon the summit. 
Of the peculiarity in the construction of this engine, and the economy in 
its use, the Mercury says : — 

" The peculiarity of this loeoraotive consists in the construolion of the 
boiler. To state this plainly, we may say that the water comes to the 
fire, instead of the fire going to tlie water. This passes through the tubes, 
instead of the fire, as in locomotives of the " ' 
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tinuallf drcnlatJng about the Sie-box. In thia way, a moderate combus- 
tloa generates the neceesaiy amount of steam, and the fiie-boi: not being 
subjected to that violent heat, which haa been the real difficulty with other 
engines for burning authradte, is preserved, while it baa been burned out 
in all other engines tn a few weeks. 

" The economy of anthracite engines is now in process of proof by par- 
ties interested, and the result will doubtless be given to the public. Mr. 
Ciimmings, the engineer of the Anthracite, informs us, that for its day's 
work, of eighty-four miles, it requires 3,fiOO lbs. of coal, being kept stand- 
ing upon its fire about two hours and a hall', in New Bedford. 

" Besides economy, there ara several other considerations which should 
recommend the coal engines. Smoke, dust and cinders are all avoided. 
TMs not only adds greatly to the comfort of the passengers, but -wood 
standing upon land adjacent to the road, is not in danger of fire, which, in 
dry weather, is often communicated by sparks from the ordinary engine.** 

EAILEOAB AMD STEAMBOAT ACCIDENTS COMPARED. 

From a record of all the railroad and steamboat accidents, for a period 
of fourteen and ahalf consecutiTe months, ending March, 13S4, the follow- 
ing results have been obtained : The whole number of railroad accidents 
was IDO ; killed, 268 ; wounded, 624. The whole number of steamboat 
accidents during the same period was 48 ; killed, 691 ; wounded, 226. It 
would thus appear that in the above-mentioned time, the number of accl- 
denla upon railroada has been 396 pec cent, in advance of those upon 
Steamboats. The number of wounded iipon railroads has been 270.07 per 
cent in advance of those tiom steamboat accidents, while the number of 
deaths resulting from steamboat accidents is 2G0.50 per cent more than 
upon rwlroads. From this it would appear that raihoad travelling is more 
proMc in accidents, but less serious in deaths, than steamboat travelling. 

WETHEBEr's IMPROVEMENT IN THE APPLICATION OF STEAM. 

The principle of this improvement is very simple, and is nether new in 
its application nor construction, a similar contrivance having been used with 
success at Lowell some years since, under the direction of Dr. A. A. 
Hayes, of Boston. As it has attracted considerable attention during the 
past year, we copy the following published statement ; — 

The purpose sought to be attained is, an augmentation of the propelling 
power of the atearo, by combining it with another current of steam which 
has previously traversed the highly heated atmosphere of the boilers, and 
thus raising it to a higher temperature. 

To arrive at this result, the steam, as it escapes &om the boiler, is con- 
centrated in the conducting pipe, whence it is taken by two other pipes 
which, dividing it into two portions, lead it off in diS^rent directions — one 
directly into the st«am-chest, and the other, by an interior chimney, through 
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fbe boilerB, uu) in its turn into the steam-chest, iifl«r becoming super- 
heated. When the two portions reunite, Uia comhined steam is at a -vtxj 
high temperature — some four hundred degrees higher than uausL The 
morement ia giTen to the engine in the i^rdinarj way, but with a Tsatly 
increased force. 

A series of experiments, made under the direc^on of JUr. Collins, is 
Bud to have established the economy of this process, in rrapect to fuel—the 
savings in which is said to be about 70 per cent. By burning six hundred 
and siity-sii pounds of coal an hour, the simple steam gives nineteen and 
three-tenths double strokes of the piston per minute ; whereas the combined 
steam gives twenty and one- tenth, with four huadred and forty pounds of 
coal only. 

The Journal of the Franklin InstitiUa for April, 186t, contains a 
report from Mr. Isherwood, Chief Engineer United States Navy, on the 
proposed new plan of Messrs. Wethered. The claim in the patent obtdned 
by them, reads as follows : ■■ What we claim aa nero ia, the combining sleam, 
and ruper-Ziealed, or tarcharged steam for actaoiing eiigineii, ichen peneroted. 
Me elasticity increased, and operated ni sel forth." Prom this claim, saya 
Mr. Isherwood, it will be seen, that the patent does not intend the nse of 
steam simply surcharged by heat ; that is to aay, having a higher tempera- 
ture than is normal to the same pressure of saturated, or ordinary steam ; 
but it intends the use of o mixture of saturated and surcharged steam. I 
prefer these terms of saturated and surcharged sleam to those of hydrons 
and anhydrous steam, or to those of steam and stame, because they are 
proper and their meaning already understood ; ordinary steam being 
saturated with water, or of maximum density for the piessuie ; and sur- 
charged steam being ordinary steam Euicharged with heat, having less than 
the maximum density fur the pressure, and therefore not being saturated 

The idea of the patentee is, that if a certain quantity of saturated steam, 
be withdrawn from the boiler, and heated (out of contact with water) to 
a high abnormal temperature, then miied with a certain quantity of satu- 
rated steam, and this mixture used to actuate the engine, a greater power 
can be derived from, it with a. given weight of fuel than could be derived 
from the nse of saturated sleam alone, generated by the same weight of 
fuel. "^ 

The mode of obtaining the "mixture" for pracdcal use is very simple, 
and as follows, vii. : from the steam -chimney, or drum of the boiler, an 
usual Bleam-pipe, furnished with the necessary stop- valves, conveys ext«r- 
nallf from the boiler, the saturated steam to the valve-chest; another similar 
pipe, with stop-valves, etc., from the same steam-chimney or drum, but 
starting within the smoke- chimney, conveys saturated steam down the 
imoke- chimney, through the flues and through the furnaces, passing 
immediately over the incandescent fuel, and then having become highly 
surcharged in its passage, it is led out of the front of the boiler to the same 
valve-chest, when it is mixed with the saturated steam. Prom the valve- 
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chest Che mixture pnases to the cylinder of the engine, and Bctuaifs ths 
piston in the usual manner. 

The resulis attained to by Mr. laherwood, in a series of experiments, 
were briefly as followa ; — 

Using the steam simply surcharged, produced, with the same fuel, an 
increased effect of siity-fiTS pei cent over what was obtained with tha 
saturated, or ordinary steam alone ; while an increased efBeot of one hun- 
dred and six per eeut. was produced by the use of the mixture. Also, tig 
increased effect of the mixture was twentj-fiTB per cent, over what was 
obtained £rom the surcharged steam alone. 

MEW PLAN FOB USING STBAB EXPANSIVELY, 

Ml. B. F. Day has presented to the Franklin Institute, a plan of an. 
engine for using steam expansively in a second cylinder. The difference 
between this engine and others operating on the same principle that have 
preceded it, is in contradistinction &om allowing the steam to pass directly 
from one cylinder to another ; the taking of the steam from the receiving 
cylinder to steam-chesta providcti with yalves and posts, by and through 
which the steam is sdmittcd to, and exhausted from, the second cylinder, 
by which means it is claimed, that a longer expansive action of the steam 
is retained. Another difference consists in surrounding the second cylin- 
der, when used in connection with a receiving cylinder, with a flue, through 
which the unconsumed combustible gases are passed after leaving the 
furnace, by which any loss from radiation will be avoided, and the steam 
in the cylinders will, to some extent, be reached by caloric. 

ON BOILEB EXPLOSIONS. 

At the British Association, a communication on boiler explosions gare 
rise to a discussion on the causes of such explosions, and on the effect of 
percussion in weakening the strength of iron, in which Mr. Faiibaim, 
Mr. Boberts, Mr. Hopkinson, Mr. Oldham, and other members took part. 
Mr. Fmrbairn said, that, so fiu: as his experience went, the explosions of 
boilers generally occur at the moment the engines start, in consequence 
of the sudden geoeiation of steam by the increased motion given to the 
water. With respect to the weakening of railway axles by use, he con- 
ceived that effect to be produced rather by the continuous bindings of the 
metal, however small they may be, which give a set to the fibres and 
increase the liability to break. Boiler-plates are also frequently injured 
by the operation of punching for melting. Mr. Boberts attributed boilec 
explosions in most instances to the defective construction. He -wiifl Of 
opinion that in riveting boiler-plates the rivets are seldom made large 
enough, large rivets being much stronger than small ones. Mr. Clay said 
the crystalline structure of wrought iron acquired by long continued per- 
, cuBsion might be restored to the fibrous stale by reheating. Mr. Oldham 
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considered it would bo of advantage to reheat the ailetreea of locomotJTe 
engines after the; had run for some dme, so that the fibcona structure! 
from whatever cause it was rendered cryfllallinej might be restored. Mr* 
Eoherts Iras not disponed to admit t}]at any change is produced in the 
quality of iron by wear. If the iron were of good quality and perfect at 
first it would remain so till it was worn out. He observed that bars of 
iron axe frequently different at their opposite ends, for whilst one is tough 
the other may sometimes be broken with a slight stroke of the hammer. 

NEW METHOD OF ADiasTlUG VALVES OF LOCOMOTIVES. 

H. W. Farley of East Boston, has invented a method of setting the 
valves of locomotives, which ia at the same time cheap, simple, and very 
economical of time, space, and manual power. The invention applies 
only to the method qf obtnining a rotary motion for the wheels. "The 
setting of the valves correctly, is a matter of vital importance, and it ia 
necessary in its accomplishment to revolve the wheels many times. This 
ia usually done by moving the locomotive along on the track, a method 
quite inconvenient on account of the space required in the shop. Mr. 
Farley places a suitable shaft ju8t beneath the floor, on which shaft are 
two wheels, at distances corresponding to the gauge of the track. The rail 
being cut away at that point, these rollers are placed with their apper 
surfaces flush with the top of the rail, and by so locating the locomotive 
that the driving-wheels rest on that point, any desired motion may be 
given by rotating the shaft. For engines with a single pair of driving- 
wheels, the operation is eiceedingly simple, bat when (as is now almost 
univeteally the case) two pairs are coupled t<^ther, either the side rods 
are to be disconnected or the hinder pair lifled so as to turn clear of the 

IMPROVED STEAM COCK. 

Mr. O '' Phelps of Boston, is the inventor of a cock designed to take 
flie place of i.. ordinary ones in almost every situation where considerable 
pressure is experienced. The object is to compel the pressure of the fluid 
to keep the device always tight In passing through this tock the fluid, 
whether steam, water, or gas, turns a right angle, and the axis of the plug 
is in line with that part of the pipe through which the fluid ia received. 
The plug ifi conical and partially hollow, the larger and hoUow end being 
preserved for the reception of the fluid, which is of course discharged 
through a hole in. the side. Prom this description it will be evident that 
the plug must be inserted from the inside, the stem to which the handle is 
attached being merely a continuation of the smallet end. This invention 
appears to be particularly applicable as test cocks in high-pressure boilers. 
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The employment of sal ammoniac to prevent incrusfafiona In ateam- 
boilers, to remove them when formed, haa fonqed the subject of a series 
of eiperimente undertaken by M. Conrad, Director of the corps of 
engineers, Holland. In his report, he says ; The eiperimenla which haye 
been tried on locomotives on the Holland rulways, have demonstiated 
that it is an excellent means to detach and dissolve the calcareous incruB- 
tationa of boilers, and dispose of them so far that the boilers may he com- 
pletely rid of them. To prove thi*, there was introduced 60 grammes (a 
French gramme is the one- thousandth part of a kilogramme, or 2.2 
pounds) of sal ammoniac in powder into a boiler, immediately after being 
filled with water. This was left until the evening of the uestday, aAer 
the locomotive had done its service. The boiler being found not ditty, it 
was run still another day, at the end of which it was emptied, and the 
boiler appeared perfectly clean. The water taken out was generally, in 
praportion to the calcmeoua mattera contained in the boiler, a solution 
more or less saturated with sal ammoniac and lime, which amounted to 
one eight-hundredth the weight of the solution. Later, there were formed 
paillettes of lime, which easily passed off by the discharge- cocks. After 
the boiler had thus been, during Sftcen days or a month, purged of incrus- 
tations, it sufficed to introduce once or twice per week, 60 grammes of the 
Bait, to keep it entirely clean. A more attentii-e examination showed that 
the water, after one or two days of service, did not give a single trace of 
iron or copper in solution. 

It is certidn, then, that the quantity of salt indicated cannot in the 
least shorten the duration of the boiler; but, on the contrary, may aug- 
ment that of the fire-bos and tubes, by preventing destructive inerusta- 
tiona ; and it also decreases the quantity of combustion, as the incrusta- 
tions arc very bad conductors of heat. Again, the decreased quantity of 
fuel used fends of course to make the boiler last longer. It is probable 
that the sal ammoniac, in combining with the lime, forms chlorhydraCe of 
lime, and that by this combination the ammonia ia set free ; at least, thii 
is what is conjectured by the odor of the steam. 

BepoH of M. C. Scheffer.—" At the commencement of the year 1847, 
experiments were undertaken on the steam-boiler at the royal saw-manu- 
faetory of Rotterdam with sal ammoniac, to ascertain to what point they 
could succeed by this means to prevent the injurious effects of incrusta- 
tions on the aides of this boUer. This boiler is low-pressure, the lenaion 
of the steam being scarcely one- tenth of an atmosphere above the ordinary 
atmospheric pressure, and puts in movement a machine of aixtcen-horae 
power, of Maudslay's. The water employed is that of the Meuse, which 
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» of sal ammomac into this boiler, after having been cleaned of nil 
previous inci-ustBttons. Four months afterward, I gabmitted to an exnmi- 
nation the sides of this boiler, and I found a tolerably r^ular accniniila- 
tion of incrustations on the vertical sides, while above the furnace thia 
Croat was much less. Its thickness was evideutl; less everywhere than 
usual, and nevertheless, during all this period, it had been heated on ths 
average II hours per day. The boiler was cleaned anew, and about 45 
pounds of incrustations removed. I at once commenced a new trial, and 
as I did not know exactly the proportion of salt necessary to completdy 
prevent the evil, I resolved to double the former trial, and to use 200 
gnuomes, which was thrown twice a week into the b^ler. After more 
than five months of work, there were still some incrustations, and prinri- 
paQy, as in the first trial, on the vertical sides ; but the experiments go to 
show that, by the use of this salt, incrustations may be very much dimin- 
ished, and perhaps totally prevented, and it is of great importance to pur- 
sue these experiments further." 

The following is for the most part an abstract of a recently pnblished 
work by Dr. Eisner, German : — 

On the means hitherto employed in preventing (he production of scale 
in steam-boilers, with the addition of some original observations upon **<■" 
Bnbiect 

Folaioti. — Of these, one- fiftieth of the weight of the water is said lo be 
sufficient to prevent the incrustation. According to Eisner, crusts already 
formed are not removed by potatoes. The action is mechanical ; the cal- 
StreauB particles, when separated, becoming coated with the slimy matter 
(tf the potatoes, which prevents their forming a coherent depoait. 

Fatty Oil), Tallotn.—Oii, when poured into the Water, is said to prevent 
ineruBlatiCHi. According to Kennedy, the inside'Of the boiler should be 
well rubbed with, a mixture of three parts of black lead and eighteen parts 
of tallow. Newton recommends one part of tallow, onepartof blaek lead, 
and one-eighth part of powdered charcoaL The statsments as to the 
degree of protection afforded by this agent are satisfactory. 

Saurdast. — A patent was obtained in this country about ^ht years ego, 
for the exclusive use of mahogany sawdust introduced into the boiler. 
Indian meal introduced into the boiler has ako been tried with success. 
Ira Hill replaced the mahogany dust by oak dust, and any other wood 
will serve equally well. The disadvantages of this prevention is the 
readiness with which the sawdust may be carried into the pipes, cocks, 
valves, etc, where it might produce evil consequences. The action of the 
sawdust is also mechanical. 

Clay, free from sand, and worked up with water, is recommended by 
Chaiz. Aldefeld found that this agent prevented the formation of scale ; 
but that, on the other hand, it produced a slimy coating in the pipes, and 
rendered the steam cylinder rough. Its action is also mechanical. 

Ammoniacal Compotmdi. — Ritterbraud, in 1844, patented certain ammo- 
niacal compounds, especially muriate of ammoiua. Eisner r^ards this 
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propositioa as iKe moft deserving of notice. Aa mocb mnmie of ammi^ 
nta is added to the water aa it coutaiui cubocate of lime in Bolution. This 
agent alao softens old incrustations, but for this pTitpose something more 
than the quantity just mentioned is required. Its action is chemical ; 
from tbe muiiato of ammonia and sulphate rar carbonate of lime, are 
formed chloride of fcolciiim and sulphate ra carbonate of ammonia. The 
latter salt is somewhat volatile ; if the steam ia to be employed in heating 
color baths, it is necessary to ascertain whether the volatile alkali will have 
an injuriaus action. Eisner states that one pound of muriateof ammonia 
is sufficient for twenty cabio feet of well-water containing gypsum. 
Muriate of ammonia is preferable to carbonate of ammonia. In the 
Vtrhandlioigen det Uoliandiacben Jngenieu-nieTeini, there are two papers oa 
Iha employment of muriate of ammonia. The first, by A. A. C. de 
Vries-Iiobbe, shows, that in tha locomodves on the Dutch railways two 
ooncea <^ muriate of ammonia for each boiler ia sufficient to clean incnist- 
ed boilers in a few days. Thia quantity, put in twice a week, keeps the 
binler quite clean ; iron and copper are not dissolved hy it. The second 
paper, by C, SchefFer, states that in the royal wood-cutting establishment 
of Holland, a perfectly dean boiler was supplied weekly for four months 
with two-tentha of a pound of muriate of ammonia, when forty pounds 
of scale were found to have been deposited. , The boiler was worked four- 
teen honrs daily, with water containing gypsum. 

With the addition of fotir-tenths of a pound of muriate of ammonia 
twice a week for Ato months, with the same amount of daily work and the 
•ame water, sixty pounds of scale had deposited. In both cases, the de- 
posit was more upon the sides than upon the bottom of the boiler, and 
much less than without the nse of sal aramoniac. 

MirtvTt of Extract of Tannin..— i. Delfosse patented a mixttue of 
twelve parts chloride of sodium, two and one-half parts caustic soda, one- 
dghth extract of oak baik, one-half of potaah, for Ae boilers of stationary 
and locomotive engines. The principal agent in this appears to be the 
tannin of the eitract of oak bark. Eisner recommends tiie roaghly cut 
root of the common tonnentil for thia purpose, on account of the large 
quantity of tannic acid it contains. 

, A patented process is now in use in England, which must be mentioced 
here. Spent tanner's bark is put into the boiler. To avoid the chance of 
the bad result already referred to with the sawdust, the baik is put into a 
perforated vessel, which is suspended near the surface of the water, and 
kept in the right position by means of a float. The bark is renewed from 
time to time. The patentee supplies the whole apparatus for about £2 
lOi, and publishes many testimonials to show that his process is perfectly 
successful. 

According to Care, pieces of oak wood, suspended in the boiler and 
renewed monthly, prevent all deposit even from waters containing a large 
quantity lime. The action most depend principally upon the tannic 
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Starch-Sugar, Molaaiei, S^rup. — Gunion pnt into n boiler, se 
a half feet long, and three and a half feet in diameter, five kilogramme* 
of idolasse* erery two monllu ; be found that this completely prevented 



Gtiimet proved the advantage of this procesa, hut emidoyed brown 
■tarch ayrup, three poonds every ai months for a boiler of eight-hoise 

Tin salt (chloride of tin) is recommended by Delandre ; it is dmilar in 
its action to mnriate of ammonia ; but as it is cheaper it is to be preferred- 
Soda and potash have been recommended by Knhlmiinn, and more 
recently by Fresenina. Acwrding to the latter, the property of forming 
crust occuiB more with water containing gypaum than with that contain- 
ing chalk. 

Kuhlmann recommended the addition of 100 to 130 grma. of soda 
monthly, to every horse-power with water containing sulphate of lime. 
Eisner observes that too much soda might injure the solderings and joints. 
Zimmer, of Frankfort, who long employed this method, found that the 
boiler was strongly acted upon ; he ascribes this to the presence in almost 
all sodas of cyanide of sodium, which posaeaees the power of dissolving 
iron. — Sdffrtli^ AmericatiM 

NEW FOHM O? SUSPENSION BRIDGE. 

At a recent meeting of the Franklitf Institute, Mr. William Reed ex- 
hibited a model of an improved form qf auapension bridge. He forms a 
hollow, truM-beam of plate iron, vrith cast-iron ends the whole length of 
die span. In this, tbe wire is suspended from the upper end of each 
extremity, and passing towards the lower margin, near the centre, the 
cable and tube being well supported by truss braces, which effect the 
double purpose of bringing the weight of the truss, and the supeiatmcture 
of the span, on to the cables, and holding tbe truss-beam in proper shape, 
acting as the riba to a vesseL The height of the truss-beam, and the 
thickness of the iron of which it is made, ate to be governed by the 
length of the span. The upper part of the truss-beam must contain sufi- 
dent material, to resist the compression of tbe superstructure and load, 
and the two feet of the lower edge of the truss-beams, with the cables, 
are to support the whole tension. Where the span is long, and breadth 
of beam is required, in order to save material, the top, and two feet of tbe 
lower edge of the beam, may be made of plate iron, and the intermediate 
apace filled in with wrought iron bars, riveted from the top to the bottom, 
crossing each other, forming | lattice so as to preserve tbe atiffnesB of the 
tabe ot beam. Where footways are wanted, the floor-heams can be ex- 
tended out for that purpose. By this arrangement, the whole amount of 
die tenrion of the wire can be obtained, while the peculiar form of the 
truss-beam will cause any weight that may be brought on any part of 
the bridge, to communicate to all parts of the span. 
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IMPBOTEMENT IN COM MDK I CAT! NO ROTARY MOTION. 

At a recent meeting of tlie Franklm Institute, Hi. Jones called the 
attention of the members to a simple cantriviuiceforcoininunicatingrolaTy 
motion, -williout tlie aid of toothed wheels, or belts, invented by Mr. Joseph 
Thatcher, of Philadelphia. It is believed to be new, and conmats of a rigid 
bar whose ends are fitted to the pins of cranb secuied on the shafts that 
are inteniled to transmit and receive the motion. In the middle of the bar 
is a slotted hole, of a length rather more than the throw of the danka. A. 
gtationary pin is secured in line with the centres of the two shafU, and (in. 
the present instance) eqni-distant from them. Upon this pin the slotted 
lever is fiee to elide, in the direction of its length. When one shaft is 
turned from right to left, the crank pin carries the attached end of the bar 
■with it ; the fixed pin in the slotted hole, preventing any motion sideways, 
the other end of the bar is obliged to move in an opposite direction, or 
Aom left to right ; the motion of tlie bar gradually changes from a vibra- 
tory, to one in the direction of its lengths, and vies getjo. The model 
shown worked freely, no undue friction bmng apparent — Jour. Frank. 
Itulilutc, Angust, 18fil. 



One tft the most difficult, and ai the same time successful, sub-maiiae 
operations ever undertaken, was the removal of the wreck of the U. S. 
Steam frigate Missouri, whit^ was burned and sunk some yeais since, in 
the harbor of Gibraltar. She careened as she went down, and laying 
Tipon her beam ends, presented one of her shafts upwards, very near the 
Burface of the water. This mass of iron was 19 inches in diameter, and 
of course, offered a dangerous obstruction to file bay. The existence, 
moreova', of so vast a body as the sunken frigate, at the bottom of a har- 
bor in which the tides ebbed and flowed, and strong currents continually 
shifted the sand, was not to be tolerated in a port, so important to tha 
commerdal and war marine of Britain, as was Oibraltar. The British 
government accordingly presented the case to the cabinet at Washington, 
and requested the removal of the obstruction. This was at once agreed to 
by the authorities at Washington. The British Secretary, conceiving the 
job to he a very bad one, kindly recommended to our gorenunenl, as very 
suitable engineers of the work, Uessrs. Lovi and Marshall. These gentie- 
men had acquired a great reputation in England, by taising the line-of- 
battie-ship, the Royal George, which sank so sudd^y, at Spithead, and 
carried down with her hundreds of men and women. Our Navy De- 
pSrtment employed these engineers to raise the Missouri They went W 
Gibraltar, and worked laithfully for three long years, at the noble hulk 
under water— and then reported to the Department at Washington, that 
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the Missouri could not be raised b? bnmtui means. Thejr abandoned the 
eDterpriae and retujned to England. 

Ths neceamties of the case induced Mr. Webster to take hold of the 
matter, and find a man who wovdd free Oibialtar harbor of that obstruc- 
tion. He applied to Mr. John E. Oowen, of Boston. When asked by 
the Secretary, if he could temoTS the wreck of the frigate, as she lay 
there in forty-one feet of water, he said he could. When asked if he 
would enter into $fiO,000 bonds for the performance of a contract to raise 
her, he suij he would. When asked if he would bind himself to have 
every stick of the frigate, out of the way within three years, he said he 
would bind himself to accomplish it within six months. A contract was 
immediately made. Mr. Oowen was already equipped with his subma- 
rine armor. The removing apparatus remained for him to construct. On 
reflecting, he decided to blow the frigate to pieces, and lift and remove 
the fragnkeuts iu detail. 

The case, on full inquiry and investigation, proved to be one of peculiar 
difficulty. The sand had accumulated upon the wreck. It was fifteen 
feet over her. Moreover, the English engineers had hurt the job, and 
made it much more difficult, by using vast qnantides of powder at ran- 
dom, among the engines and iron work. They had twisted and tangled 
up the machinery badly. Above the fifteen feet of accumulated sand, 
wss a depth of twenty-sizt feet of water to work through. 

Mr. Oowen devised metal cases, to contain his charges of powder, and 
which, of couise, had to be placed under the frigate's bottom, and through 
that fifteen feet of sand. These cases were of cast-iron, six feet long, 
foorteen inches in diameter, and held a charge of two hundred and fifty 
pounds of powder. At the conical end was a large thread, like that about 
a post auger, cast on the case, and to be used in boring into the sand as 
with an auger. This lower end was cast in a chill, and was so hard and 
strong, that it stood, in one inatance, the lest of being bored through a 
McAdom Street, six feet into the earth. Mr. Oowen to(& out vrith him 
twenty-four of these iron powder cylinders. He used only twelve of 
them. His divers descended in their armor, pointed the cylinders prop- 
erly ; these were tuned by shafts worked &om above, and when located 
under the vessel's bottom, were fired by an electric battery. 

The quantity of *3,000 pounds of powder was consumed in the work. 
Of this, full two-thirds were used in blowing off the iron centres and arms 
hota the Bha&. She was a side-wheel steamer, and had upon each of the 
outboard shafts 96 iron arms, which waghed 360 pounds a piece. To 
break up this complicated mass of powerful iron work, and (educe so ss 
to be lifted, was really the labor to be accomplished. But the work was 
accomplished, and the utmost stick, and the last visible spike of this great 
Bteuner was taken up and carried away. Nothing was left for the sand to 
(orm a bar upon, and five months from the day Mr. Gowen began the 
work, he folly completed and performed his contract. About 1,650 tons 
of iron was raised, with a Urge number of oysters that had attached them- 
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•eWes to the wteck. The iron, by the action of the tes-mtec, was nearly 
irorthless. The arrangemetit of the aubmatine apparatus employed was 
so perfect, that no accident of any description, occurred to any of the 
divers during the prosecution of the work, the men frequently rmiuuilillg 
under water for twelve houia. 

ON THE CONSTBCCnON OF WATER- METERS. 

The following paper on the theory and constrnctioD of water-meters, 
was recently presented to the Sodety of Arts, London, by Mr. J. Qlynn, 
F. R. S. After alluding to the DGcessity for BOmo correct measurer of 
water, now that there was a very general demand foi the conatajit BU{^y 
BjBtcm, the author described what he thooghl were the esaentiaU of a good 
water-meter. These were, 1. That it should correctly measure and show 
the quantity of water deliTered under varying heads or preesuceB; 2. That 
it should not be liable to get out of order; 3. That it should ba eaaily 
cleaned, oiled, or adjusted ; and i. That the cost be not too great, so that 
it may be generally used by householders. The majority of those hitherto 
invented had, he' considered, been deiicient in one or more of these essen- 
tials, and the Juiy of the Qreat Exhibition did not award even honorable 
mention lo any meter, though five different contrivances were exhibited 
there. He then explained the leading features of the several plana which 
had been proposed, commencing with the double cistern, to be emptied and 
filled by turns, the conteata of jvhich b«ng known, and the ebb and flow 
of the water registered, a very simple aad compact meter for water delivered 
in large quantities, at a low pressure, might thus be made. The same idea 
of twin vessels and a reciprocating action by means of a diaphragm, or 
flexible partition, had been further elaborated, something like the gas meter 
tipoQ that principle. The reciprocating motion of a piston in a cylinder 
like that trf a steam-engine had also been proposed, but some head of water 
was required to overcome the friction of the mechanism in this case. Other 
forms of the steam-engine had also been suggested, such as the disc-engine, 
which combined the rotary with the reciprocating action. The water- 
wheel on a small scale, and revolving in a circular Case, had been tried in 
various ways, and was a favorite scheme, but not a successful one. The 
clepsydra, or water-clock, had also been tried to measure water ; and afler 
this came drums of many shapes, some receiving the water at their centre, 
others at their circumference. Of those taking the water at the centre, 
aome resembled a fan blast, some were like Appold's pump, and one was 
like Barker's mill, which had ingemous contrivances for obviating friction, 
Ibr continual lubrication, for striuning the Water as it entered, and for pre- 
venting acceleration of the drum or mill pari of the machine, for which 
Mr. Siemens had a patent. Another type was the insertion in a pipe of 
something hke a screw-propeller, which would register at the raie at which 
the water flowed past ; and there were modlScations of it in portions of 
sorevs, drums with spiral vanes, and so forth. Mr. Siemens hod a patent 
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of this kind, in which two or three spirals revolved in opposite wnya to 
pcevent acceleration. The author then described a meter invented by Mr. 
Chftdwlck, of Salford, which had recently been brooght under his notice, 
and which it was stated only varied five per cent, between a head of water 
of one foot and one of 300 feet. In this meter a wire gauge or sieve was 
introduced between the supply pipe and two inlet paasages situated in the 
bottom of a cylindrical vesseL These passages opened into two vulcanized 
India rubber bags, which were bedded and laii flat on the bottom of the 
vessel, and there were openings at the other extremities of the bags for 
allowing of the exit of the water into the meter. On the water entering 
' these bags it set in motion three conical rollers attached to a centra] spindle 
in connection with the ordinary counting wheels and dial, each revolution 
of the rollers, registeringi exactly the contents of the bags. About two 
years ago the Corparstion of Manchester advertised for a water-meter capable 
of measuring correctly under variable and great pressure. This was 
responded to by alarge'^umberof persons, and among others by Mr. Taylor, 
who had had his attention for some time previously directed to tbe subject. 
His meter consists of a cylindrical vessel or cistern, of a faze proportioned 
to the bore of the pipe that^as to receive and discharge the water. Inside 
the above-mentioned vessel there was a drum revolving on its axis in a 
vertical or upright position, and the stream- passing through the meter was 
distributed upon tbe drum at each side of the meter. The registration waa 
given by a train of wheels connected with the drum, and carried to the 
indicator. The first meter made on this principle was fixed up at the 
estenaive cotton mills of Messrs. Birleyj Manchester, and had been working 
almost a year and a half without the slightest disarrangement, measuring 
ftom 36,000 to 36,000 gaUona per day. There was one with a twelve-inch 
bore' pipe now working, measuring the water supplied by the Corporation 
of Manchester to the township of DuMnfield, to the sBtistaotion of both 
parties concerned ; and there were as many as betwixt one and two hun- 
dred meters vrorking in various pacts of the country. 

ISON COFFEB DAM. 

In a report of the proceedings of a semi-annual meeting of the Corn- 
wall Railway Company, in England, embracing the report of Mr. Brunnel, 
the Engineer, on the works of the Saltash Bridge, on a part of the line of 
unfinished railway between Truro and St. Anstell, we find a description 
of a cofiter dam of a novel construction, sunk in a veiy deep part of the 
river, to facilitate the construction of a pier for the support of the centre 
of the bridge which forms a necessary part of the line. The dam in ques- 
tion is not only of a novel structuie, but it is made to shut out water to a 
greater depth than any other work for a similar purpose that we have before 
■een any account of, viz. : a piessnre, under high tides, of 70 to 80 feet. 
It is so constructed as to act on the principle of the diving-hell, in case the 
water should find its way into the inclosure. But it seems to have thus 
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far served its purpose, irithont a reaort to Hob apparatus. The Btmctuie is 
&US described : — 

It conBiata of an itoil cylinder 37 feet in diameter and S6 in height, 
coataining, within itself all the ticTangeiaents of air obamtKTS, passages, 
etc., necessary for using it either as a large diving-bell or umply «a a coffer 
dam, as circumstances niight require, and go constructed as to be afterwaida 
divided into two parts verticallj, and removed after the pier shall ha^e 
been built -within it. The whole, weighing npwatds of three hundred 
loos, was safely launched and floated into place, where it wa» raised per- 
pendicularly, and pitched upon its lower edge in the centre of the nver. 
The river is at this point upwards of SO feet deep at low water of neap > 
tideBi and except for a short space on the turn of the tide, there ia a con- 
ddeiable current; under such circumstances, this cjlinder, drawing SO 
feet of water, was pitched upon its lower edge accurately — that is, within 
three or four inchta of the exsct point required. Since then the work has 
been carried on at the bottom of tbe cy Undei, as in a diving-bell, against 
a pressure of water octasionally of 70 and 80 feet. The mud and other 
deposits forming the bed of the river for 10 feet or 12 feet in thickness, 
have been removed, and the cylinder is now resting on the rock, and pre- 
parations are making for excavating the rock into level beds for receiving 
the masonry. 

ACTION OF SBA-WATEB ON CEMENTS. 

a. M. Ualaguti and Dnrocher, have lately devoted much attention to 
the action of sea-water on hydraulic cements, and have discovered that 
" Parker's," which contains a considerable portion of the oiide of iron, 
atands the best They formed several kinds of puzzolanas by m nTiing 
mixtures of silica and a little lime with aluinins and oxide of iron, and 
then studied the action of sea-water on these mixtures, previously heated to 
a duU redness. After immersion for some time, these substances augmented 
in volume, and possessed the most remarkable cbaiactera. Each of them 
divided itself into two distinct compounds, one of which attached itself to 
tbc bottom of the flask, ejid hod gained considerable cohesion and adher- 
ence ; wlulstthcotheiasBumeda fiocculent aspect; it swelled oat more and 
more, an4 rose above the bottom. In analyzing these different com- 
pounds, they have found that the quantity of linie precipitated is inde- 
pendent of the presence of alumina, whilst-it is augmented hy the pres- 
ence of oxide of iron. Further, they have recognized that the flocculent 
compound wss tbe richest in alumina, and that the confareted deposit was- 
richest in oxide of iron. 

These synthetical experiments having apparently demonstrated that oxide 
of iron ia not an inert conslitutent of hydraulic cements ; they believe that 
the presence of this oxide would contribute to give stability to mortars and 
cements immersed in sea-waler. It remains, however, to be ascertained 
whether cements or artillcial hydraulic Ittues, ftsmed by the addition of 
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lime to ferruginous claya, or mixtures of claj -witli hydnited peroxide of 
iron, ot even miituiea of clay and substances capable of genetadng oxide 
of iron, -will not be attacked by sea-water. But these experimenta require 
a considerable time, and in the meantime, it nay do good to give pnblicity 
to the results which they have obtained, as they may be useful to those 
engaged in the construction of hydraulic works, and because it is of die 
greatest impotlance that they should be verified by experience. 

ON THE FATIGUE OR CONSEQnENT FBACTBEE OP UETAL8. 

At a recent meeting of the Institution of Civil Engineers, a paper wai 
read on the above subject, by Mr. BrMthwaite, C. E. 

Many accidents, the causes of which have been pronounced " mysteri- 
oug," having professionally engaged the author's attention, he had care- 
fully examined the circumstances of each, and the condition of the 
fractured metal, in alt cases, and at length arrived at the conclusion, that 
almost all the accidents might be ascribed to a progressive deteriorating 
action, which might be termed the "fatigae of meiais." 

Metai in a slate of rest, although sustaining a heavy pressure or strain, 
as in a beam, or girder, and exhibiting only the deflexion due to the super- 
posed weight, would continue-to bear that pressure without fracture, flo 
long as its rest was not distuibed, and the same strain was not too fre- 
quently repeated. But if cither of these cases occurred, a Certain disturb- 
ance of the particles took place ; the metal was deteriorated, and that 
portion subject to the reiterated strain was so far destroyed that it ulti- 
mately broke down. This might also arise from sudden concussions, 
when the metal was under a certain strun, and those concussions might 
be caused by the girder being suddenly unloaded. Several examples were 
given of acddenls of the kind that had been alluded to ; for instance tliat 
of a vat in a London brewery, carried on cast-iron girders, by which it 
had been supported for some years ; but suddenly, without any apparent 
cause, they broke, and killed and wounded some workmen. In this case 
it was shown that the girders were not sufficiently strong for the load, and 
therefore, the intermittent load of the vat, which was sometimes full, and 
sometimes empty, caused a constantly recurring de&exion, and a subse- 
quent corresponding effort lo regain its natunJ position, by which the 
conipoaition of the metal was disturbed, and fracture ensued. Other 
examples of the same nature were given, and it was shown that the 
repeated buckling of the tube-plate of a locomotive, arising from the 
action of the pistons, had a tendency to cause fracture mechanically, and 
also that the side strains and vibrations to which suspension- rods of the 
ash-pans of locomotives were subjected, had produced very serious 
results, which it sufficed to point out forcibly to guard against the recur- 
rence of. 

The author contended, that pMSuniing adequate dimensions to haTe 
been given to girders, and the stipulated weight not to hare been exceeded, 
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the chnnces of acddent nere temote; but that any repeated deflexion, 

eithCT at interrals, or continued so long aa to induce a permanent 
depreasioD, most be productive of danger, which coitid only be adverted 
by altering, or replacing the parts deficient in strength, and maintaining 
a rigid supervision, whether of begma when loaded, or of parts of 
machinery, or of railway stock after working. By such means, accidents 
would be prevented, and a greater degree of confidence be established in 
■tiuctures in which metal was employed. — Land. Mechanici' Uagaane. 

DILATATION OF CAST-IRON BY SUCCESSIVE HEATINGS. 

The remarkable phenomenoa that cast iron presents after being 
heated, of not returning, on cooling, to its original dimensions, bnt of 
presenting constantly an increase of this Tolume, and by consecutiTe 
heatings and coolings, ot acquiring a permanent volume, larger and larger, 
was first observed by Prinsep, in 1829. This chemist foand that a retort 
of cast-iron, of which the capacity had been measured with care by the 
weight of mercury it contained, gave the following resulta. Before ever 
being heated, the retort contained 9.13 cubic inches of mercury; after the 
first heating and cooling, the contents were increased to 9.61 cubic inches ; 
and after tJuee successive heatings to the fusing point of silver, the con- 
tents were 10.16 cubic inches. The cubic dilatation produced then was 
11.28 per cent,, or a lineal dQalation of nearly 3.73 per 100. Since this, 
there has been occasion to observe more frequently, and to iuTestigate this 
property of cast-iron. It has been remarked, in efTecf, that all grate-bars 
which sustained a high heat became curved, little by little, that they don- 
gated more and more, until finally the; would push out the bars that sus- 
tained them. 

M. Brix, in a work he has recenOy published, entitled Reiearchei on the 
Calorific J'okw of the Principal Comiutiibitt found ia Pjtaaia, has made 
known sonte experiments on this subject. By the aid of numerous 
measurements, he has found that its pennanenf length augments after a 
heating, but that this augmentation was so much the leas aa the bar had 
been heated more often, and finally ceased. Thus, a grate-bar of 3.5 
feet in length, afCra; three days of a moderate fire, had taken a permanent 
elongation of three-sixteenths of an inch, (equal to 0.146 per cent. ;) at 
the end of seventeen dajs, this elongation was seven-sixteenths of an 
inch, (1.012 per cent,) and at the end of thirty days had reached thirteen- 
aixteenths of an inch, (nearly two per cent.,), and did not yet appear to 
have attained its maximum. Another bar, of the same kind, after a long 
service, had preserved a permanent elongation of 1.26 inches, or nearly 
three per cent. The bars, while in the fire, experience another elonga- 
tion, which is temporary, and'contractasthc heat is diminished; and it may 
hence be concluded with M, Brix, that it is proper to give to each new bar 
a play, longitudinally, of about one twenty-fifth of an inch, or four per 
cait., to allow for this permanent and temporary elongation. In all cases. 
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it is neccsaary to make it long enotigli, that when cold it may not fall 
between the supporta, liot in general it ■eems that not BoiEcieiit play is 
pven to ban lupported In this mannei. — TechnologUU, May, 18S4. 

MANUFACTURE OF ISOK FOB BHIP-BUILSING. 

Bobert U. Oarrin, of Glasgow, haa devised the following method foi 
preventin^the adhedoa of barnacle*, and other animal matters, or fonna- 
tions to the bottoms of iron ships when afloat He accomplishes this end 
by adding to, or mixing in the iron, of which the ships are to be built, a 
small proportion of anenic. This admixture may be effected, either when 
the iron is in a state of fusion, or at any other suitable or conrenient stage 
in the manufacture of the metal, such as in the puUdling or blooming 
processes, when the metal is 90ft and plastic. 

The effect of such admixture with the iron is, that the resultant, gradual, 
feeble solution of the poisonous lualter in the water, destroys, or prevents, 
the adhesion of all barnacles, and marine animal productions, of every 
kind ; and thus no hold is afforded for the foreign matters which ordina- 
rily cling to the fundamental animal formations. 

By adding the poisonous matter to the mass of metal, during the {Hvceas 
of the msnufacttue of such metal, the latter becomes thoroughly incorpo- 
rated with the poisonous ingredient, sa that the whole of the exposed iron 
of which, a ship is biult, retains its poisonous qualities until actually worn 
out, instead of losing such qualities by surface wear. In practice, it has 
been found necessary to add as much of the ordinary white or yellow 
arsenic of conunerce as the iron wilt fairly receive, without suffering any 
deterioration in its quality. This necessaty amount of arsenic varies from 
two to five per cent, of the iron, according as the quality of the latter 
■varies. It ia preferred, to efffecl the admiituie of (he poisonous matter in 
the puddling furnace, the addition being made just before the metal b^ins 
to boil ; or, instead of this routine, Oie poisonous matter may be placed 
between the metal blocks, before the latter axe heated for the rolling pro- 
cess. By pursuing this last plan, little or no loss of the arsenic ensues. 
The patentee atso finds it necessary, to sprinkle the outside plate, whilst it 
is red hot, with a little arsenic in addition, the sprinkling to be performed 
before completing the rolling — as, for exam^e, before the last two 
entrances to the rollers. The poisoned plates are then well cleansed with 
strong add, and are scmbbed with holystone, and are immeTsed in a mix- 
tare of arsenic and spelter, tin, lead or zinc. It ia obvious that this sys- 
tem of treatment is applicable to the metal employed in various details 
concaned in naval construction. 

Iron plates treated in thia way, have been tested by immersion in sea- 
water, as well as by building them into the hulls of sea-going ships, with 
the most &TOTable tvmIV.— Mechanic*' Jottmai, London. 
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THE VALnE OF IKON. 

To show how cheaply iton is obtained, and how the mechanical Bkill 
and labor expended upoa it totally overshadow the price, a, number of the 
BritUh Qaatierli) Review gives the following curious and instructive calcu- 



Thirty-one pounds ot iron have been made into irire upwards of one 
hundred and eleven miles in length, and so fine was the fiibcic, that a part 
ivag converted, in lieu of hoise-hair, into a barriater's wig. The process 
followed, to effect this extraordinary tenuity, conei«lB of heating the iron, 
and pasung it through lollers of eight inches diameter, going at the rate of 
four hundred revolutions per minute, down to No. 4 on the gauge. It is 
afterwarda drawn cold, down to No. 33 on the same gauge, and BO on, 
till it obtains the above length in miles. 

COMFOSITIOW OF eTEKEOTTPE METAL. 

PersDze, the French chemist, has published the following table, of va- 
rioua fusible alloj« uaed in producing stereotypes : — 
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ON THE COMPARATIVE STRENGTH OF LEAD ANC TIN PIPE. 

As tube aubatitution of block tin pipe in place of lead, la rafudij taking 
place, for the conveyance of water, the following xeaults of ezpeiimenta 
instituted bj Dr. W. H. EUet, of New York, on the comparative fltrength 
of the two metala, to resist hydraulic preseuie, will prove interesting. Bi. 
Ellet, in hii rqwrt, says : For the purpose of determining the power of 
tin to resist pressure, absolutely, as well as relatively, 1o that of lead, I 
caused to be manuiactuced coils of pipe of the two metals, of precisely tits 
same dimensions. They were made, by hydraulic pressnie, with the 
same machiue, the metals being urged through the same die, and paased 
over the same mandril. The interior diameter of these pipes, was five- 
eif^tha of an inch, the exterior seven-eighths, and their thickness was, of 
course, one-eighth of an inch. The lead pipe was tried first. A pressore 
of 60 lbs. to the square inch, was applied, without any sensible eSecL 
The pressure was now gradually increased, and when it had risen to some- 
where about 200 lbs. to the inch, the pipe b^an to swell uniformly. Con- 
tinuing to inerease the pressure, the dilatation increased likewise, until 
having reached a force of 307 lbs, to the inch, a sort of aneurtamai tumor 
appeared at one point, where the metal rapidly thinned out, and at length 
parted, with a longitndinal fissure, having sharp edges. The dilatation in 
the test of the pipe, had increased its diameter tiom seven-eighths of an 
inch to one and one-eighth. ^ 

The tin pipe was next put under trial. The initial pressure here was 
that at which the lead pipe had given way, viz. : 397 lbs. to the inch. On 
increasing the pressure rapidly, dilatation was not observed tmtil the force 
employed was somewhere between 800 and 900 lbs. to the inch. The pipe 
burst at the pressure of 1,212 lbs. to the inch, preseutiDg, at the point of 
rupture, piedsely the same appearance as the lead had done. 'The gener- 
al dilatation had increased the diameter, &om seven-eighths of an inch to 
precisely one inch. These experiments show, most conclosively, that the 
itrength of tin pipe io retUi internal preeture, ia more than three/old that of 
lead. 

ntiwcity 



IMPROVEMEKTS IN THE MANHFACTURE OF IRON. 



Mr. H. Leachman, of Islington, England, has patented an 
which consista in treating iron by means of certain materials, or a certain 
combination of materials, for the purpose of producing more plastic and 
malleable iron than heretofore. For this purpose, common brick-dust, 
salt, black oxide of manganese, and pig-iron, are employed, as herein-after 
mentioned. The first tliree mentioned materials are mixed together, in the 
following proportions, that is to say : Comm<m hrick-dust, 120 Ibs.i com- 
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mon sttlt, (pounded fine) 600 lbs.; black oxide of manganeee, 2S0 Ibe.^- 
1,000 lbs. These three materiBls ore to be thaioughlj intermingled, and 
reduced to a state of powder, and used in the boiling proceM to vHch pig- 
iron ii usnally snliiiected. When the metal k thoroughly melted, and 
eommenoea to rise, the powder is to be added, in quantitiea Tarying tttaa 
i Iba. to 10 lbs wedght, according to the quality of the metaL If the 
metal ia of a very poor qnatity, 10 Iba. weight to the heat of 420 Ibe. of 
metal, is used ; and ai the quality is superior, io less is to be used propbr- 
tionally, up to 1 Ibe., in doing which, the msnufacturer must be guided 
by ^perience. The powder should be added to, or thrown into the 
metal, all at once, at the same time etiTring briskly about, so that the 
wbolegetsthoToughly miiedi'and theiron is then ready foruee. Cal- 
cined clay may be used instead of brick-dust. The patentee dums the 
treating of iron by or with a compound of materials, as above described. 

DUEABILITT OF COFFEE AND ITS ALLOTS. 

The fbllowing extract from Layard's Discoveries in Ancient Nineveh and 
Babylon, (Appendix iii., page 670, note 3,) evidently show* that copper 
and its alloys are durable in connectinn, whea so united as to prevent a 
galvanic current ; but when in mere mechanical connection, snch as bolta 
of iron coming in contact with s ship's sheathing, are destroyed. The 
specimeiu collected by Mr. Layard have atood at least three thousand 

" This was a very remarkable specimen. It was a small casting, in the 
shape of the fore-leg of a bull. It formed the foot of a stand, consisting 
of a ring of iron, resting on three feet of bronie. It was deeply corroded 
in idaces, and posteriorly fissured at the upper part. A seotion was made, 
which disclosed a central piece of iron, over which the bronie had been 
cast. At Ihe upper part, where it had been broken off. the iron had msted, 
and so produced the crack above-mentioned. The casting was sound, and 
the contact perfect between th^ iron and surrounding bronze. It was eii- ■ 
dent, on inspection, that the bronze had been cast round the iron, and 
that the iron had not been let into the bronze ; and in this ojnnion I am 
confirmed by Mr. !Robinaon, of Pimlico, who has had considerable expe- 
rience in- bronze casting. 



Compoitiim. 



•' Boms biteresting consideralionB are suggested by this specimen. 

" The iron was employed either to economize the bronze, for the purpose 
of (nnament, or because it was required in the construction. If the for- 
mer, iron must have been much cheaper than bronze, and therefore, 
ja'obahly more abundant than has been generally supposed. No satisTac- 
tory conclusion can be arrived at on this pmnt, from the fact, that bronze 
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antiquiliea are much more frequentlj found than those of iron ; fis the 
obrioua reason, that bronie reuBlB, much better than iron, deetruction b j 
oxidation. Although, I think, there an reasons for guppOBing that iron 
Iras more eztensiTely used by the ancientB than seems to be generally ad- 
mitted ; yet, in the spednienB in questioii, it appears to me most probable 
that the iron was used because it waa required in the conslructioa. And 
if this be BO, the AasytianB teach a lesson to many of onr modern archi- 
tects and others, who certainly do not always employ metala in accordance 
vith their special prvptriie$. The iustnuneut under consideration, it will 
be borne in mind, was one of the feet of a aland, composed of an iron 
ring resting upon Tertical \e^ of brome. A stand of Ais kind must 
have been designed to support wdght, probably a large cauldron ; and it 
is plain that the ting portion should therefore be made of the metal having 
the greatest isnaciiy, and the legs of metal adapted to sustain teriical or 
*upmnimmimt toeight. Now this combination of iron and bronze eiactly 
fulfils the conditions required. I do not say that a ring of bronze might 
not hare been made sufficiently strong to answer the purpose of tiie riog 
of iron ; but I do say that, in that part of the instrument, iron is more 
fltJy employed than bronze. Moreover, the contrast of the two metals, 
iron and bronze, may also have^ been regarded as omamental." 



' The following is a report of a cheuucal examination of the above arti- 
cles, made by Dr. A. A. Hayes, of Boston : — 

This invention presents some peculiar features, when compared with 
the ordinary modes adopted for coating metals. It is well known that tin 
plate is manubctured by dipping thin sheets of clean refined iron into hot 
melted tin, until, by repeated immersions, the surface of the iron becomes 
more or less thickly coated. The particles of tin adhere to the iron, with- 
out any more than the most muiute film of alloy of iron and tin being 
Esnaed. By the process of Mr. Pomeroy, the surfaces of the clean iron 
spikes have first a coating cf copper deposited on them galTanically, and 
this covering adheres in consequence of a polarized condition of the par- 
ticles of the iron. If the iron were absolutely pure, a perfectly unifonn 
crystalline covering of copper would eiist over every pact of the surface. 
The metal is then protected by a coating or flux, and is immersed in a 
bath of pure copper, or yellow metal, kept perfectij fluid, until its sur- 
bce is covered more or less thickly with copper or yellow metal. In this 
way, reliance is not placed upon a mere coating by adhesion, which could 
be easily removed ; but the unlike metal, iron, is previously covered with 
copper, and this new surfece unites to the melol in a fluid slate, precisely 
as a mass of capper would, if it were immersed in a melted portion of the 
■tune metal. This method forms the basis of a now art in working metals , 
- and the value of a single application has been tested, as follows : — 
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1. A spike, taken without aelectian Jrom a lot of several thotuand 
pounds, was driTen its length iato sound white oak dmber. A block, iii' 
eluding the spike, was exposed alternately to diluted muriatic acid, and 
air, several days. Every minute opening in the copper was thus found, 
the iron reached, and a portion dissolved. The resulting sdt of iron, and 
the tannic acid of the wood, gave a bluish black discoloration to the wood:. 
£xpaaure to the air caused the formation of hydrate of ptrozide of iron, 
which, filling the minute openings, prevented furtiier action. On spJittinK 
fhe block, it was found that the genssl surface of the spike was unaltered ; 
the iron having been dissolved from those points only where pares or 
openings had existed, remained as a salt adhering to the spike. 

The destruction of iron in sea- water takes place through the absorpUon 
of oxygen ; the exfoliation of the oxide permits the action to continue, 
until the strength and size of a bolt become reduced. In the case of these 
spikes, as the copper remains firm, only minnte surfaces of the iron are 
reached, and where oxide forms, these little orifices which are first made, 
become closed, and no further action occurs. 

In this experiment the acid was a thousand times more powerful tlian 
sea- water is, and &.e effect, in point of time, was greatly increased. 

2. Into vessels adapted for the collection of hjdr<^n, iron bars and 
copper coated apikes were separately placed. A mixture of muriatic acid 
and water was added iii like quantity to each. The hydrogen which would 
in this case be evolved, being measured for a given time, denoted the com- 
parative rapidity of solution, for equal surfaces. It was soon found that - 
the iron, of nearly equal surface, evolved so much greater volume of hy- 
drogen, that the quantity of surface could be much reduced ; and when it 
equalled only one-fourth the suxface of one spike, and four such spikes 
were used, the spikes gave one volume, while the iron afforded nineteen. 
This experiment was varied, and continued six days, and a mean result 
for rapidity of solution, where the iron was one-sixteenth the volume of 
the Bpikes, was as one to nineteen and five -tenths. If the iron suijace ot 
the copper-covered spikes at the pores in the copper dissolved with the same 
rapidity as nail-rod does, the exposed surface of spikes would there- 
fore require 301 times as many days for destruction in this way. as icon 
ones would. 

Undo- any conditions to which these spikes can be exposed to corrosion, 
they will have at least the comparative duration of nineteen times that of 
Iron spikes not coated, in sea-vater; and as they retuu thdr size unaltered, 
they will remain firm in their places. 

TIN FOILS — chookb's patent. 

My invention consists in such improvement in the manufacture of tin 
foils and sheets, that by it I accomplish the reduction of the cost, though 
retaining those qualities which are essential to the purposes for which such 
foil (s metal is required This I effect by combiaing the baser and cheaper • 
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metal, lead witli tin, not, liowevei, in the form of an alloy or mixtuie, but 
so thaj each metal will be kept perfectly distinct, tbe tin or superior metal 
being only exposed, while the lend or inferior metal is encased within. In 
oidei to make Buch sheets or foils, s peculiar ingot or slab miiat be first 
made, by which the whole amount of metals to be contained in the in- 
tended sheet 01 foil must be joined at their surfaces, and retained in such 
position that the subsequent action of the loUa shall not be able to dis- 
place or extend one metal mom rapidly than the other, for it is evident 
fitat the lead, by reason of its being the softer and more yielding metal, 
would be squeezed out in an undue proportion to the tin, were it not con- 
fined on all fades by the tin. I therefore make the ingot or slab for roll- 
ing, in the following manner : — First, a metaUic mould is made, which 
shall determino the size of the alab to be cast ; the cavity in such mould may 
be, say six inches wide, one inch thick, and ten inches long ; then prepare 
a slab of lead, as much leas in size than the canity in the mould, as is de- 
signed for the different proportiona of the metals, say of the fallowing 
dimensioiis ; five and one-half indies wide, nine and one-half inches 
long, and half of one inch thick. This, when suspended in the centre of 
the mould, will leave a clear space all round, and the tin can then be poured 
in. To accomplish this suspension properly, I prepare small blocka oi 
posts of tin, of a length equal to the space left between the lead and the 
sides of the mould, and by placing these aronnd on all aides, I Buetain the 
alab of lead exactly in the centie. The surface of the lead being properly 
dean, or properly fluxed or coated with an alloy of lead and tin, the mould 
is ready to receive the tin which is poured in, until the whole of the apacs 
is ailed, the lead being then completely encased within it. The poets of tin 
of course combine with the fluid tin poured in, and Iprm part of the solid 
moss. The slab is now ready for the rolls, and may be extended into 
sheets and foils of any degree of thinness. From this construction of the 
slab or ingot, it is evident that the lead cannot escape from the tin, but 
must extend and be pressed out with it, in exactly the same manner, and 
at the sans rgte, thus insuring perfect equality in regard to the given pro- 
portions Brat adopted, as to every part of the sheets, no one part having 
more lead in combination with it than another. Thus, foils or sheets are 
produced, which, for many of the purposes to which those of pure tin are 
applied, such as for wrappers of tobacco, caps for bottles, &C., are fully 
equal in the quahties required to those of pure tin, while they are fur- 
nished at a greatly reduced cost — Scientific American, 

TEHFEBING AND GRINSING STEEL. 

Ur. Chesterman, of Sheffield, England, has lately invented and patented 
sereral. valuable improvements in hardening and tempering steel, and in 
grinding, glazing, buffing, and brushing steel and other metallic articles. 
The process of hardening and tempering apply principally to thin steel, 
such as is used for saw-blades, for example. The hardening is effected la 
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the following manner : The invenlor takes a Bttip, gay from ten to thirty 

fi^ long, and winds it into a circular cast-iron case, of about tbe «aine 
depth as the width of the steel. In the aide of the ease is a grate or aper- 
ture, through which a small portion of the outer coil of the steel is made 
to protude. He then puts a cast metal lid on the tap of the case, so as to 
corer the whole of the steel, and places the case in a furnace, and allows 
it to get red-hot, when it ia removed by one workman, while another 
seizes hold of the protruding end of the steel, and draws it through a pair 
of cold steel, metal, or stone dies or plates, by which tbe steel will be hard- 
ened, coming out flaU The dies or plates are to be kept cold, by having 
cold water applied to them, or they may be made hollow, and a stream of 
water be caused to flow through them. Shorter and stronger lengths, such 
as steel saw-blades, &c., are hardened, by placing them in a furnace, and 
allowing them to ^ red-hot, and then quickly introducing them and sub- 
jecting them to pressure between two dies or plates, mounted in a frame, 
BO aB to form a pKss, by which meaas they are both hardened and pre- 
vented from warping or buckling — care being again taken to keep the 
dies or plates, whether of metal or atnne, cold by the application of water. 
He tempers these articles in the ordinary manner, and the tapes oi strips 
as follows : After the strip or length of Etcel has passed through the dies 
or plates, it is removed to a stretching- table, where one end is made fast 
between screw-clamps, or othciwise, while the other end is clipped be- 
tween another pair of screw-clamps attached to a leather strap, which is 
fastened to a drum or roller turning in bearing?, and furnished with a lever 
or arm, which is weighed so aa to produce a gentle strain on the steel 
The steel is then oiled or greased, and heat is applied to it from a portable 
Aimace or gas-light, atlachcd to a Qexible tube, or from any other source, 
ao as to blaze off the oil or grease, whereby a fine spring temper will be 
imparted to the article operated on, and it will be left flat and straight. 
Or a flied gaa-furnace is employed, and the steel drawn from the harden- 
ing dies or plates, direct through the gas-furnace, thus becoming hardened 
and tempered at one continuous operation. 

For the purpose of grinding both sides of a flat article, or the entire 
periphery of a circular or similarly-shaped article, the inventor fixes upon 
a central tube or axis, a grindstone in tbe form of a roller or cylinder, and 
makes this stone plain or indented, with semi-circular or other grooves, 
according to the shape of the article to be ground ; and over this grind- 
stone roller he mounts another similar to it. Upon rotary motion being 
imparted to the rollers, and the end of the article to be ground being in- 
serted between them, they will draw it through, but without grinding it i 
the article is then to be drawn or pushed by the workman, in a contrary 
direction to the rotation of the rollers, and the grinding will then take 
place in its passage between them. The sides of one of the rollers, when 
the articles to be ground are flat, are also provided with collars formed of 
grindstone, and of a larger diameter than that of the rollers, whereby the 
edges, as well as the sides of the metal article, may be ground, when te- 
quisile, at the game operation. Means sre provided for adjusting these 
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rollas to suit the thickueaa of the mtioles to be ground, and alao for ad- 
juBting the atones on the centra] tube or axis. For the purpose of grinding 
one side oulj of a steel or metal article at a time, a plain wooden roller 
is Bubstitutsd for one of the grindstone roliera ; and combined with this 
arrangement are guide-rollers, for dosB-grinding. — ScUntifie Antrican. 

WELDING STEEL OM SHEABS' BLADES. 

The welding of steel upon iron is a very particular operation, and ons 
which requires great experience and care to perforin. An impiovement 
in machinery for welding steel on the blades of shears, and finishing them, 
has been made by Bobert Dawson, of Huntington, Connecticut. The 
principal operating parts are two dies, one being of the form required for 
the back oi outer side of the blade, and the other of the face ot inner side 
of the same, when finished. The former die is arranged in a sliding bed, 
the latter on a roll abo»e it, the former receiving and forming a solid bear- 
ing for the whole of the iron part of the blade, and the latter having a flat 
face to rotate in eontaet with, and presa upon the steel, for welding it to 
the iron properly, both being caused to move together by gearing between 
the bed of the lower die, and the roll of the upper die.— Scimi(y(c American. 

MALLEJtBLE IBON CASTINGS. 

Mr. H. A. Brodman, of London, has taken the patent for an invention, 
which coneists of an improTed method of preparing wrought iron, so that 
it may be capable of being poured or cast into moulds, for the production 
of malleable castings, or articles which shall have aU the strength and 
qtlalities due to wrought-iron. The invendon is designed chiefly for the 
manufacture of railway wheels ; but it is equally applicable to the produc- 
tioQ of other articles. Scrap or wrought-iron may be employed, or bars 
or plates cut into small pieces, and it must be melted into crucibles, such 
as are used for melting blister steel. To a charge suitable in amount to 
the crucible, one-half of one per cent, of charcoal, by weight, one per 
cent, of manganese and one of sal ammonia are added. The whole is 
covered from the atmosphere, and melted in a temperatuie of about 1,500° 
Fahrenheit, which temperature is maintained for three hours. The metal 
is then poured into moulds. Other carbonaceous matter may be substi- 
tuted for charcoal. The iron thus cast will, it is stated, be msllenble, so 
as to be capable of being treated under the bammer in the forge, and 
firmed into other shapes, and thus also part of the iron may be shaped in 
moulds, and part completed by forging, so as to produce intricate shapes 
and ornamental work. 

NEW MACHINE FOR KOLLIHG IRON. 

At the British Association, Ur. Clay produced and explained the model 
of ft machine noed for rolling taper iron, by whioh an iron bar may be 
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Killed of any length, and tapped to any required degree. The principle 
of the action of the machine consiata in keeping one of the lollen fixed 
on its bearinge by hydraulic presauM. A tsItc, r^^dated by a fine soeir, 
permits the wattr to escape, and thu^ aa the operation proceeds, the toUqv 
become more and more aepantted, and the iron bar leas flattened. By lega- 
lating the Talve, m as to allow of greater i» less escape of the water, the 
degree of tapering can be very accutately adjusted. 



It is well known that pins made of brass wire, are deficient in strength 
and elastidty, and accordingly they hsTe been replaced by pins made of 
iron or sleffl ; but it is necessary to tin them oT». This operation, how- 
ever, cannot be performed equally well with iron as with brass ; the pins 
have a roagh, uneven surface, which renders them incoavenient to use, aa 
they are liable to tear the cloth. 

Messrs. Yantillard and X«blond, vrishing to avoid this defect, formed 
the idea of first covering the iron with a thin coating of copper, or other 
metal having a greater affi-nity for tin than iron has; bat in order that this 
result should be satisfactorily attain^, it is necessary to polish and pickle 
the jans before coppering them. The above- named manu&cltireiB have 
most ingeniously effected the polishing, the pickling, and the coppering, 
by one single operation. To treat, for example, 2 kilogrammes, (a little 
more than 4 pounds 6i ounces,) i litres (about 7 pints) of water, 300 
grammes (10 ounces 9 drachms, avoirdupois, by weight) of oil of vitriol, 
30 grammes (IS ounces, 13 grains, avoirdupois) of salt of tin, 40 grammes 
(I ounce t drachms 17 grains) of crystalized sulphate of zinc (white cop- 
peras), and 7 grammes (about 103 grains avoirdupois) of sulphate of copper, 
are mixed together ; this mixture is allowed to dissolve during twenty-four 
hours. The bath being thus prepared, it is to be introduced into a barrd. 
of wood, made jritcher-like, and mounted upon ^ axis. Into this barrel, 
which has a capacity of about thirty-five pilits, the pins are now to be put { 
it is then turned rapidly during half an hour, when the pins will be found 
to have received a pickling, a polishing, and a slight coppering. After the 
lapse of this time, 20 grammes (about 10 drachms 8 grains, avordupois) 
of sulphate of copper, in crystals, (blue stone,) are to be added, and tha 
barrel agun turned during ten minutes, when a solid coppering will be 
efEtcted, with a finely-polished surface. This done, the liquid in tiie bar- 
rel is to be decanted off, and may be used repeatedly for the same purpose ; 
the pins are washed in cold water, then put in a tray containing a hot solu- 
tion of soap, and agitated for about two minutes. The soap lye is decanted 
off, and the pins put into a bag, with some fine sawdust, and shaken, by 
which means the coppered surface assumes a brilliant appearance. The 
pins thus prepared may be tinned in the ordinary vray. The articles made 
in this way are lar more beautiful and useful than thoae made in the ordi- 
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Mry wny. Thia proccM ii the mora deserring of attentioii at present, 
iinite independent of the snparior quality of the [rins, in consequence of 
the exceedingly high price of biasB wire. — BvHttin dt la SocUtit SEn- 
anattgement, 

ON THE APPLICATION OF THE GASES OF BLAST HJENACES. 

Mr. Nowel, in a recent communtcstion to the Socity of Arts, made 
M>me statements of interest reapeodng the practical application of the gases 
of blast furnaces. It wsa shown, on the authority of Bunsen and PUy- 
fui, and from cslculationE deduced from data furnished by the posthu- 
mous papeis of Dulong, that of the beat produced by the combustion of 
the fuel in a coal-fed blast furnace, only I8.fi per cent, is realized in 
carrying out the [n-ocesses of the furnace, the remainder, Sl.fS per cent. 
being lost. This loss, in well-conducted establishments, is no longer per- 
mitted. The gases are now collected at the mouth of the furnaces and 
coBTeyed, by large pipes, underneath the boilers of the engines and round 
the hot-air stoves. The principle has been carried out in great perfection 
at Cwm Celyn ; the pipes are six feet in diameter, and are lined with Bre- 
brick; and the gases from two furnaces only motethan suffice for thesup- 
ply of seren boUera, and for the hot blast for both furnaces, at a saving of 
fdl ten thoiusand tons of coal a year. 

NEW ENGLISH STiNDAHD WEIGHTS AND MEASUBES. 

It will be remembered, that the destruction of the Houses of Parlia- 
ment by fixe, in 1934, ptored btal to the standard yard and x>ound. A 
commissioa was subsequently appointed to consider the steps to be taken 
for the restoration of these standards, the members of which were all 
PellowB of the Hoyal Society. 

The late Mr. Baily took a very active part in the preparation of a 
standard yard ; which, however, although constructed most carefully, 
deteriorated in such a manner as to be unworthy of confidence. Since 
Hr. Baily's death, the Bev. Ur. Sheepahanka has been engaged on the 
very difficult and delicate task of constructing a standard yard, while 
Professor Hiller, of Cambridge, undertook to make a standard avoirdupois 
pound. The liberality of government placed at Mr. Sheepshanks' com- 
mand apparatus for his purpose fer superior to that possessed by his prede- 
cessors. Bis labors were carried on in Che lower tiers of cellars in Somer- 
■et Honse, which are very favorable to the work on account of thnr 
slow-changing temperature. 

idtfn an infinile number of experiments and comparisons, two stand- 
ards have been constructed. The originals have been inclosed in one of 
the walls of the new Houses of Parliament ; — and perfectly accurate 
copies have also been placed in the custody of the Hoyal Society. 

The standard yard measure is defined by the interval between two lines 
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tipon a bfr of gnn-metaL The bar is about thirty-eight inches long, and 
one inch equate ; it is supported in ft horizontal poaition npon eight brasa 
Toilers, which are carried bj levers bo arranged that the preasnrea upon the 
eight rollers are neceasarily equal. The lever frame, with the bar rsating 
upon it, is placed in a box of mahoganj wood. The bar is prevented 
from moving endways by weak brass springs attached inside to the ends of 
the box, and is prevented from moving upwards by wedges of paper placed 
under three inverted stirrups. Near to each end of the bar, a cylindrical 
hole is sunk from the upper surface of the bar to the depth of half an 
inch, and at the bottom of each cylindrical hole is inserted a gold [nn, 
upon which are cut three fine lines in the direction transversal to the bar, 
and two fine lines parallel to the axis of the bar. The limiting points oS 
the yard measure are those points of the middle transversal lines which 
are midway between the longitudinal lines. On the upper surface of the 
bar the following inscription is engraved : — 



Studurd ncA Hi It el.lO, Fannhell. cutln IMi. Trooitatan A Slmma, LoDdoru 
It is necessary to observe that, although the bar was cast so long ago aa 
1 6i5\ the standard ya^d has been completed only very lately. 

The standard pound weight is made of platinum, repreeenting, when 
weighed in mcuo agunst the last standard Troy pound, 6,999.9,975 grains, 
of which the last standard contained 6,760 grains. Theform of thewdght 
is a cylinder, with a groove surroimding it a little above the middle of its 
height for the insertion of the fork which is used in lifting it On the 
upper end of the cylinder is engraved the following inscription : — 



The box containing the w^ght is mahogany, — and when its portions am 
screwed together the weight is Qxcd immovably. This mahogany box is 
placed in a second mahogany box, the lid of which bears the inscription ; 



ON THE CONSUMPTION OF SMOKE. 

The following is an abstract of a paper read before the Society of Civil 
Engineers, on the consumption and prevention of smoke, by Mr, C. Wye 
Williams. 

The object of this commnnicalion was, to endeavor to remove the mys- 
tery which had hitherto obscured, what was asserted to be one of the 
simplest and best understood processes of natnie — namely, the combustion 
of the gaseous product? of coal. The nature of flame ind smoke was 
examined, showing that the intense heat caused by the combustion of the 
hydrogen, was the direct cause by which the temperature of the carbon 
was raised to that of white heat, which produced the Intninosity of flame. 



D^iiiicdbt Google 



MBOHANICS AND USEFUL ^BTS. 



71 



Itaa process was illiutrated, by reference to the mode of pioducing tha 
intense heat and luminosit]' reqoiied for the ozy-hplTogen microscope. In 
the latter, the piece of lime or carbon on wMch the heat iroa projected, 
traB instantly raised to the temperature of extreme luminosity, neither the 
lime or carbon, however, fluifcring rapid combustion. In the former, the 
carbon of the gas was raised by the some means, (the combuBtion of the 
hydn^en), to the high temperature, but could not suffer combustion until 
it was brought into contact, in its turn, with its equivalent of the oxygen 
of the air. If, however, that supply of air was not provided before the 
carbon loet its high temperature, it returned to its previous and natural 
state of a black substance, and gave the black character to the productB 
called smoke. 

In effecting the combustion of the gas generated from the coal in a fur- 
nace, the first process was merely mechanical, and consisted in bringing 
the atoms of the gas, and those of the air, into the most intimate state of 
raiituie i such mixture being the sine qua mm of subsequent chemical 
union. The mode or means by. which this chemical admixture could be 
effected in the most rapid and intimate manner, involved all that art or 
human ingenuity could do, towards producing perfect combustion. Refer- 
ence was then made, to Qie area recommended by some authorities, as 
being sufficient to allow the quantity of air to enter a furnace. It had 
been considered, that even half a square inch of aperture, for each square 
Coot of furnace grate, was sufficient for the combuatian of the lael. This 
was, however, stated to be insufficient for practical purposes, the propet 
area for admission brang from four to six square inches for each foot of 
grate, according to the extent of draught and the nature of the coal. Thi^ . 
serious difference vaa supposed to have been caused, by an erroneous Cal- 
tmlation of the rate of the current of air entering. For if half a square 
inch of area was all that was allowed, the air must have a velocity tin 
limes greater than could be shown to have been ever attained. Thus, 
supposing a furnace to be four feet by two feet six inches, equal to ten 
square feet of bar surface, this would eflect a combustum of 2 cwt. of 
coal per hour, and require, for the gas alone, a supply of 10,000 cubic 
feet per hour, or for 20 cwt. of the coal, 100,000 cubicfeet. The fallowing 
comparison of velocities, of the entering air for the supply of the gas, gave 
some idea of the cause of underrating the required area of admissioa ; — 
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Then, if the area were reduced to half a square inch, it would require s 
velocity of 80 feet per second, to provide for the admission, within the 
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given time, of the cecesaary quantity. By close obserratton, by means of 
an setometer, the velocity of the entering current nas estimated at from 
8 to 10 feet per secoiid, if the draught wu good ; and from fi to 8 feet 
when it waa but moderate. Again, it was observed that, by admitting 
the air through numraviu thin filma or divisions, the velocity was neces- 
sarily reduced, by mere friction, through bo many half-inch ori&ces, as 
were exhibited in the models and drawings on the table. In the admia- 
■ion of air to the furnace it was shown, that the great object to be effected 
was, the division of the air on its admission to the furnace so that no 
more atoma were brought into contact with the atoms of the g«a, at any 
one moment, than were required for their successive union and combus- 
tt(m. If this were the case, eombuation and heat would be generated 
continuously, as the gas and air came into contact. If, however, the ail 
entered in a body, or even in a film, in larger quantities than cotlld be 
taken up by the gas before the temperatuie was lowered, a re&igeratory 
effect must be the consequence, smoke would be formed and fuel would 
be wasted. It was asserted, that the phrase " burning smoke" was im- 
proper, inasmuch as the smoke did not exist until the gases had left the 
furnace. Previously to the introduction of the tobtilar, in pl^ce of the 
flue system, in marine btnlers, it had been supposed, that the introduction 
of the air, on the Argand principle, by a perforated plate, behind the 
bridge, satisfied oU fliat nature required in producing perfect combustion. 
The tabular fbrm of boiler, however, rendered a different airangemeiit 
absolutely necessary. This wss occasioned by the run, or distance between 
the bridge and the tubes, being so very short, and consequently, the pass- 
jug along that distance being so limited in time, that the mixing and com- 
bustion could not be adequately effected. This, after numerous trials and 
expedients, led to placing the orifices of admission in the front, or at 
the door-way end of the furnace. The system adopted by boiler-makers, 
of contracting the door-ways of marine boilers, much impeded a success- 
ful application of the Argnnd principle. The enla^ng the door-way 
opening, however, aJToided suiEcient space for the required number of 
three-fourths or one-half inch orifices. By this arrangement, the length 
of the furnace, from the door to the bridge, was thus, as it were, added to 
the length of the run. By this mode of constructian, the Argand princi- 
ple had been applied, with great succofs to marine boilers. With refer- 
ence to the supposed necessity for skilful firemen, the paper stated, that 
the only duty that should be required irom the firemen was, the keeping 
the bars fully and uniformly covered : for if the back end, or the sides df 
a furnace were left uncovered, tho air would pass through them instead of 
passing through the air- distributors, as that passage offered the hottest and 
shortest route to the chimney. In fact, it was staled, that unless the bars 
were well and equally covered, it was impossible to regulate or to control 
the admission of the air. As to the use of self-acting valves, to regulate 
the admission of the air, it was stated that after numerous plans had been 
tried, during the last ten years, all had been discarded in practice, being 
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found to be worse than usel<»s. The geueration of the gaa, and the admia- 
Bion of the air through the uncovered pottion of the bars, created such 
irregularity as to defeat all effbtCa at uniformity, and it waa iinpoasible, by 
any self-acting valvea, to obviate the etFects of such irregularity, 

ON A NEW SM0KE-CONST7MIHG FIRE-PLACE. 

At a recent meeting of the Society of Arts, Dr. Amott, F. E, S., read 
a paper " Ou a New Smoke Consuming and Economical Fire-place, with 
additions foe obtaining the healthful warming and ventilation of houses." 
The author commenced by stating that the great evils connected with the 
common coal fires were : — 1. Production of emoke ; 2. Waste of fuel ; and 
3. Defect of warming and ventilation. After reviewing the evils arising 

from smoke in the interior of houses and in the extemnl atmonphere 

which in the washing of clothes alone cost the inhabitants 1,800,0001. 
more than the same number of families residing in the country, besides 
being ininncal to. health — the questum of waste fuel was examined, and 
the opinion of Count Humford was quoted, who declared that five-sisths 
of the whole heat produced in an ordinary English fire went up the 
mej with the smoke to waste. This estimate was borne out by the 



facts observed in countries where fuel was scarce and dear, s 






of Continental Europe, where it Was burned in close stoves, that pre- 
vented the waste, and with these a fourth part of what would be oon- 
anmed in an open fire sufficed to maintain the desired temperature. The 
author then proceeded to observe that if fresh coal, instead of being placed 
on the top of a Bre, where it must unavoidably emit visible pitchy vapor 
or smoke, be introduced beneath the burning red-hot coal, ao that its pitch 
in rising as vapor must pass among the parte of the burning mass, it 
would be partly resolved into the inOammable coal-gas, and would itself 
burn and inftame whatever else it touched. Various attempts had been 
made to feed fires in this way, of which the most important was that intro- 
duced by Mr. Cutler about thirty years ago. He placed a box filled with 
coal immediately under the Ore, with its open mouth occupying the place 
of the removed bottom bars of the grate, and in the box was a movable 
bottom, snpparling the coal, and by pressing which the coal was lifted 
gradually into the grate to be consumed. The apparatus for lifting, how- 
ever, was complicated and liable to get out of order, which, with other 
reasons, had caused this stove to be little used. In Dr. Arnott's new 
fire-place, the charge of coal for the whole day was placed immediately 
beneath the grate, and was borne upwards as wanted by a piston in the 
box, raised simply by the poker used as a lever, and as readily as the wick 
of an argand lamp was raised, and the fire was under command as to its 
intensity almost as completely as the flame of a lamp. To light the fire, 
wood was laid on the upper surface of tlie fresh coal filling the bos, 
and a thickness of three or f<;ur inches of cinders or coked coal left from 
the fire of the preceding day was placed over it. The wood being then 
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lighted, instantly ignited the cinders abore, and at the atme time tlie pitchy 
TBpoT from the fresh cool beneath rose through the wood flame and dn- 
ders, and became heated sufficiently to inflame itself^nd ao to augment 
ihehiaze. "When the cinder iras oncefaiily ignited, all the tntumeniisiiig 
through it afterwards became gas, and the fire remained quite smokeless 
for the remainder of the day. la this grate no air was allowed to enter at 
the bottom, and combustion therefore only went on between the bars. 
The unsatiafectory results of some other attempts had been owing, in part, 
to combustion proceeding downwards, owing to the admi^ou of air 
below. 

ON THE CONSUMPTION OF FUEL AND THE PEEVENTIOK OF SHORE. 

At the British Association, Mr. FairhBitn, in a communication on the 
above subject, explained the principles on which the perfect combustion 
of fuel depeiids, and expressed his opinion that by proper attention, and 
by the adoption of the meana already known and practised, the issuing of 
smoke from atenin- boiler furnaces might be eifecCually prevented. The 
great secret is to have sufficient capacity in the boiler ; and if the boilere 
hod double their usual capacity, the perfect combustion of the fuel,~ and, 
consequently, the prevention of smoke, might be readily accomplished. 
He refeiTCd to the steam-engine furnaces of the.Comiali mines to prove 
that when there is a sufficient inducement to the proprietors by the saving 
of eipense, and of incitement to the engineers by competition, the emis- 
sion of smoke is prevented without any special arrangement to produce 
that effect. Mr. Fairbairn then described a Tumace which he conceived 
offoed great facilities for the mote perfect combustion of fuel. It consists 
of two furnaces united info one, the gases issuing from the coals being 
mixed together in a single chamber, and then passed in a heated state over 
the bridge of the furnace, where they are ignited. By this means, and by 
kepping the fire-bars clean for the adiniseion of air, the combustion was 
rendered vray complete. 

An improvement in smoke- consuming stoves has been made by E. A. 
Hili, of Joliet, Illinois. The fire-box of the stove is divided into two 
compartments, each having a. separate smoke pipe, and both fire-places bo 
connected together that the smoke from one can tie thrown over the sur- 
face of the other fire alternately by a damper, bo that the products of the 
combustion of both fires pass up the eame pipe. For burning bituminous 
coal, the improvement appears to be an excellent one ; for it is designed 
that one of the fires shall always be full, red and glowing, when the other 
ia supplied with fresh fuel, so that the black smoke (carbonic oxide) which 
arises when new coals are put on shall be eoiried over the top of the 
glowing fire, and mixed with a portion of fresh-heated air, by which 
means it will ignite-^flame up — and tie consumed ; in other words, form * 
carbonic acid. This stove will not only consume the smoke, but save 
conaiderable faei.—Scietttific ATiierican. 
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TRE BENEFICML EFFECTS OF SMOKE. 

A -writer in the London Tinui ax^et in favor of tlie sanitaty eflfects of 
■moke. He aays that amoke, being nothing more t)iaD minute flakes of 
carbon or chan»al, tlie catbon in such a state ia like bo many atoma of 
■ponge, ready to absorb any of the life-destroying gases with which it may 
come in contact. In all the busy haunts of men the surrounding air is, to 
a certain extent, rendered pemidoua by their excretiona, from which inrisi- 
ble gaseous matter arises, sach as phoephuretted and sulphuretted hydro- 
gen, cyanogen and ammoniocal compounds, well know by th^r intolerable 
odai. Now, the blacks of smoke (thai la, the carbon) absorb and retain 
these matters to a wonderful extent. Every hundred weight of smoke 
[Hvhably. absorbs twenty hundred weight of the poisonous gases emanat- 
ing from the sewen and from the Tsrioua works where animal substances 
are under manipulation. 

SELF-ACTING DBAFT -CLOSER. 

A simple and effective apparatus hae been devised by Professor Tread- 
well, of Cambridge, for r^ulating the draft in ordinary hot-air fumacea. 
This apparatus acts by the expansion of the furnace itself, so that, when- 
ever the comliustion ia calablished and carried to a certain point, the 
expansion that muat attend that state of the combustion moves a catch, 
and the damper closes with absolute cerlainty. The contrivance is as sim- 
ple as on old-fashioned door latch, and no moi« likely to get out of order. 

COOKEBT FOR SOLDIERS. 

A new method of cooking and heating, the invention of GenerA 
Dembinski, has rccentlj' been introduced into the French aimiea. Tbo 
principle of the invention is \eiy simple, but the applications of it are 
numerous. A cylinder made of zinc, copper, sheet iron, or any other 
metal, with an inner cylinder contuning sand or email atones, is connected 
by meana of two tubes with a very small vessel, which is placed on a fire, or 
over a gas light or a l^np. The space between the two oylindecB, which 
is small, ia filled with cold water. The vessel on the Are, which is made 
of very thin metal, ia filled with water, which boila almost immediately. 
A* the water boils it rushes by one of the pipes to the cylinder, and by 
the otho- pipe the water in tiie cylinder returns to the vessel over the fire, 
and this process goes on until the whole of the water boils, which is in 
one-fourth of the time that would be required to bring it to the boiling 
point if placed in a Urge vesael over the fire in the usual way, "The pro- 
cea ia continued until the sand or stones in the inner cylinder have 
become perfectly heated. Two cocks, close to the cylinder, are then 
turned, and the pipes being unscrewed, the cylinder is carried by means of 
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luindles to any room nhicb it is intended to warm. The temperatare of 
the Toom is increased sereral degreee hj t)ie use of this cylinder, which, of 
oouise, gives out neither smolic nor Bmell, and at the end of five hours 
the heat in the cyliuder is still so great that the tempeiatuie of the room 
is very nearly what it was when the cylinder was firat introduced. This 
&ct is hard]y credible, but the experiment has been made several times 
with the same result. K more than one cylinder be wanted, the geiiero' 
tor remains over the fire, and other 'cylinders csn be attached to it, and 
sncceesivelj removed. The economy, convenience, and wholesomeneaa 
of this mode of heating may readily be conceived. The cost of an ordi- 
nary apparatus complete does not exceed twenty-five francs, and the only 
part of it subject to wear and tear is the generator, which does not cost 
one &anc. If meat is to be boiled or stewed, a cooling vessel is attached. 
to the cylinder. When the meat is cooked this is withdrawn, and the 
cylinder can be detached for the purpose of heating a room. This appa- 
ratus appears to be admirably Balculaled far railroad and other caniages, 
as a small cylinder will for several hours give warmth without an 
unwholesome emanation of any kind. 

ON THE EE-CUTTIKG OF THE TEETH OE FILES. 

The following method of re-cntting, or renewing the teeth of old files, 
has been patented by Edward Gilbert, of London. The teeth are renewed 
by a corrosive agent applied to the surface of the file. The files are first 
cleaned from any superabundance of greasy matter, and th^ placed in a 
rack in^de a bath composed as. follows: With one pound of unslaked 
lime mil two pounds of potash in one gallon of water, stir the whole inti- 
mately together, allow it to remain till three-fourths the liquid have passed 
off by evaporation, draw off the remaining quarter of a gallon of liquor, 
and allow it to cooL In this liquor the files are to remain four hours, and 
are then to be removed and brushed, cleaned in clean water and made 
quite free from grease, and then immersed in a vertical position in a mix- 
ture of one part of sulphuric acid, diluted with two parts of water. The 
biting action of the acid attacks the whole surface of the files immersed ; 
the continued effect of which is to deepen the several cavities between the 
cutting points of the teeth, which become as sharp as they were originally. 
The files must be immersed for from three to six hours or upward, accoid- 
ing to the fineness of the files and the strength of the liquid. The files 
must be withdrawn and brushed from the oxide formed five or sis times 
during the process. The patenlce states that the process is at once com- 
paratively inexpansiTe, and removes so litUe metal that it may be repeated 
three or four times on the same file, and thus it will render it advantageous 
to wear files much less than usual before renewing. 
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FORDES' ROTARY DREDGER. 

This machine consists of a liull of suitable size to carry the machineTj'. 
In the middle of the hoat athnut-ships, and neai the hOv, numing fore 
and aft, there is a well-hole, about three feet wide, and twenty-six feet 
lon^. In this hole works a wheel, carrying upon its periphery the buckets 
or scoops, made in the usual manner, with a hinged bottom, secured by a 
latch. The wheel has ten hubs, and ten sets of arma, stiffened with diago- 
nal braces, to prevent lateral motion ; upon each side of the wheel is a seg- 
ment spur-wheel, into which is geared the pinions driTcn by the engines. 

The journals of the scoop- wheel shaft work in bo^es, that eau bo raised 
or lowered by a chain and windlass, to suit the depth of the bottom to be 
operated upon. In a frame at the bow of the boat there are two hinged 
Bchntes, one of which, when the machine is in operation, is kept at one 
inclination ; the oOier, situated abore, and leading into the first, to which 
it is hinged, is raised by each bucket aa it passes upwards ; as the wheel 
reyolveB, the bucket passes beyond the reach of the schute, where the end 
neit the wheel falls beneath the bucket, stnkmg a trigger that opens its 
bottom, leaving the contents tree to fall into the schutes, and be conveyed 
by them into the transporting scows alongside. 

TtuB machine, for some kinds of work, must supersede all others. Where 
a long stretch can be had, such as a bar of a river, the bottom of a canal, 
&c, the performance must prove admirable. No time is lost except that 
spent in replacing the loaded scows with empty ones, and that, by practice, 
may be teduced to almost nothing. As the material is cut away, the boat ia 
drawn forward by a rope anchored ahead, and passing round a barrel ou 
the wheel shaft ; the rate of progress for each kind of cutting being rega- 
lated by the proper sized windlass barrel wheel, which can be quickly 
taken off and replaced by another. 

It is said that a machine of the ,third class, having a wheel 24 feet in 
diameter, with four buckets, has dug 1200 cubic yards of gravel bottom 
in a day. — Jour. Frank. InsiiMe, 

Hamilton's imphoved dredging machine. 

Thig machine consists substantially of a number of scoops, hung in 
nearly a horizontal position, in a frame which is arranged to be raised or 
lowered at pleasure, between two firmly- connected boats. As used in 
loireiing ahoals and sand-bars, the whole apparatus is to be towed by a 
etesmboat backward and forward, discha^ing the dirt each time ia the 
deep water which is assumed to be adjacent. The forward end of the 
frame is armed with junta pr<^ecting downward, the effect of which is to 
harrow up the bottom. Each scoop is so connected to the frame that its 
forward edge is capable of being raised and lowered to a considerable ex- 
tent, fbimiog, whai raised to a horizontal position, a nearly water-tight 
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box, to prevent t1ie escape of the contents. A feir or the whole of these 
Bcoopa may be thus brought into nctioii st Bay giveo mometat, the piaper 
depth of wat«r being indicated by a long rod, loaded with a fliutable weight, 
to dredge on the bottom behind. It is well adapted to operating on a soft 
bottom, when there is deep watrar conTeniently near, in which the mud 
may be dumped. 

PBATt'S DITCa DIGCiBB. 

At the recent SUte Agricultural Fair of New York, iii. R. C. Pratt, 
of Canandaigua, exhibited a. new machine for dicing ditches, which ap-> 
pears to combine all the elementa of success. By its aid, one miri and two 
horses have frequently dug 16l) rods of ditch, three feet deep, in one day, 
and from 60 to 160 (according to the nature of the soil) is considered a 
day's work. The machine conaiata substantially of a scoop and revolving 
wheel, the scoop scraping, and the wheel carrying up the dirt, until at a 
sufficient height it is tumbled out upon the sides, at a little distance from 
the ditch. Several repetitions of the operation are required before the 
ditch is sunk to a sufficient depth. 

The Bpecimen exhibited at the late fair was all of wrought iron, and 
weighed between 700 and BOO pounds. The diameter of the main wheel 
was five fcet^ and the breadth of the diggers or liftera fixed thereon, and 
that of the scoop or curved channel in which they rise, is about nine 
inches. Although the lifting apparatus ia thus narrow, it is practicable, 
and, indeed, desirable, to make the snudl ploughs or cutters which pare the 
aide CuU somewhat wider, so tlist a ditch of any width, from nine to fif- 
teen inches, may be excavated by the same machine. 

The weight of the dirt which is being lifted, the curved channel, and, in 
fact, of the whole machine, rests on the diggers, which, like the floats of a 
paddle-wheel, project from the periphery of the main wheeL As the 
machine is drawn forward by the horses, the diggers are successively forced 
into the earth, and compef the wheel to rotate, thus carrying up and dis- 
charging from the top all the earth caught by the scoop, which is in imme- 
diate contact behind. On the extreme rear of the whole are adjusted two 
cutters or small ploughs, which pare the sides, and tear the earth to a suita- 
ble distance below, ready for the next passage of the machine, so that, after 
the first passage, the diggers are always pieased down into the ground, 
already loosened to a depth of from two to ten inches, which loosening 
may be supposed to regulate the depth to which they will be likely to 
sink. The wheel and its accompaniments being of considerable weight, 
great muscular exertion would be required of the attendant to pre- 
vent its ialling on ono side, but for ajimple and very effectual provision 
for its support. The stout iron shaft on which the main wheel freely re- 
volves is prolonged some two or three feet on each side, and provided with 
a light carrying wheel, mounted loose, as in a common carriage axle, to 
run upon the ground. These wheels are to maintain the npright position 
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of the machine ; but the weight must at all times, when in operatioD, be 
allowed to rest on the diggers. In short, the main wheel and the whole 
machine muat be allowed to sink down iiito a ditch, ot rise lo the surface, 
while tbe carrying wheels simply run lightly on the surface at the aides. 
This end is atconiplished by bending the axle into theformof ala^ectaok 
at each side, and celeaaing it from all connection with the machine, except 
that of passing loosely through the centre. A catch is provided, by which 
the attendant (who ia Buppoaed (o be grasping a pair of handles in the 
rear) may make the connection a fixed one at pleasure; and when deairing 
to leave the field and travel the toad, the weight may, by thia means, be 
thrown entirely upon the carrying whecla, 

ON THE EMPLOYMENT OF WATER IN FILLING TTP DEEP BORE HOLES 
IK BLASTING OPERATIONS. 

In working the great- deposit of magnetic iron ore which occurs undei 
peculiar circumstances in the granite at Moravitza, in the Banat, it has 
been found necessary, in consequence of the hardnees of the rock and ore, 
to use boie holes, from two to two and a half inchea in dinmetei, and 
thirty-six lo forty inchea deep. The paclting of such holes with clay be- 
ing a very tedious operation, Mr. A. Kcszt endeavored to substitute water 
for the clay, with considerable success. One of Eictford's safety fuses, 
which bums in water perfectly, is attached to the cartridge, and fastened 
with thread ; this cartridge is let down to the bottom of the hole, and 
about one and a half to two inches of clay firmly packed over it, the re* 
mainder of the bore, nearly to the top, being filled with water. In the 
case of very oblique bores, where the pressure of the water upon the bottom 
was sraall, he plugged up the orifice of the bore with a plug ot wood, 
driven with considerable force into it, through a slit in which the fuse 
passed. More recently still he had used, instead of a small quantity of 
clay fitat introduced, to keep the cartridge from becoming wet, a mixture 
of tar and pitch, which most effectually preserves the powder from damp. 
Great numbers of trials liave convinced him that the blitata fired with this 
arrangement lose nothing in force, whilst there is a great saving of time, 
and, consequently, of expense. — Osieiv. Zeitachrift fur Ber-vHuUenibe- 



martin's improved jacquard loom. 

In Martin's new Jacquatd machine, the object had been to substitute 
for the heavy cards a sheet of prepared paper, punched with given aper- 
tures, like the cards of the old machines ; but instead of being a series of 
pieceSj two and one half inches wide, laced together, the punched paper 
formed a continuous band, only three-quarters of an inch wide, thus so 
diminishing the bulk that the weight of the new band, as compared with 
that o£ Jhe old curds, was in the proportion of one to eleven. The method 
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by which this desirable result had been attained was chiefly by an arrange- 
ment, which peitnitted the four hundTed spiral springs on the needles, 
used in the old machine, to be dispensed with, when, aa a consequence, 
the force and wear and tear due to theii resistance would be dune away 
with, and fine and light wires could be made to do the work of strong and 
heavy ones. 

Looms FOS WEAVING BAGS. 

A Tcry excellent improTement has been made in looms for weaving 
Bcaraless bags by George Copelsnd, of Lewiston, Me., who has taken 
measures to secure the same by patent. This invention does not change 
the general character of the loom from those commonly employed for 
weaving plain or twilled iabrics, but consists chiefly in cerCaiu modes of 
constructing, arranging, and operating some of the parte which require to 
be duphcated. A loom constructed according to this invention requires 
two acta of harness, either for plain or twilled weaving, according'as a 
plain or Iwilled'bag is required, and all the mechanLim necessary to oper- 
ate the two sets of harnea?, independently of each other. It also con- 
taina two shuttle races, placed one above the other, in front of the same 
reed, and employs two shuttles, which are both in operation at all times. 
In weaving a hag, though only one wafp is used, two independent sheds 
are opened, one above the other, and the two shuttles follow one another 
through the upper and lower sheds, and thus produce a fabric composed 
of two parts united at the edges, one-half of the warp from which the up- 
. per sheds are formed composing one-hnlf or one side of the bag, and the 
other half from which the lower sheds are formed composing the other 
half of the bag, the two parts of the fabrics thus formed only requiring 
to be united at certain inteivalfl, corresponding with the required depth of 
the bags, to form a continuous web of bags, which, whin finished, only 
require to be cut across at proper internals to separate them. The bot- 
toms of the bags are formed without any stoppage of the weaving, by the 
harness, and all the changes are effected by mechanism, which works with 
the loom, the whole b^ng self-acting. — Scienlifie Araerican. 

IKPBOTEMENT IN THE CONSTBT7CTI0N OF FLOUR BABSELS. 

Hr. Thomas Pearsall, of Tioga county, N. Y., has taken a patent for a 
barrel especially adapted, as he thinks, to secure flour or meal from sour- 
ing. His theory is, that the contents of the ordinary barrel commence to 
heat in the centre of the mass, and that such heating might be prevented 
by inserting a hollow tube in the centre of the barrel. His barrels are 
made like those in ordinary use, (except that they must be larger, to ijlow 
of the same contenW,) and the heads are bored with a three or fonr-inch 
auger. The barrel is then taken with one head out ; a hollow tube fitting 
the hole in the head, and open at both ends, is inserted in the rq^iaining 
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head, and Btands upright in the bsiTel, around which the flour or meal ia 
placed. The other head ia then put on, the tube protruding three- qnarteta 
of an inch, and the latter is then clinched or battered down on the outatde, 
leaving a hole the diameter of the tnbe, entirely through the centre of the 
barrel. If the theory noted above ia correct, and if the tube, which is 
made Of sheet iron, will allow the same evaporation and escape of heat at 
the sides of the barrel, then Mr. Fearsall's inTention may prove a valu- 
able one. 

A NEW MODE OF MANUFACTUEING PAINT BRUSHES. 

A verj simple and effectual mode of manufacturing paint brushes, 
without involving the necessity of driving the handle through the centre of 
the brush, has been invented by Adonijah Randel, of Wilhamsburgh, N. 
Y, The nature of his invention conaiata in placing the hair of which the 
brush is to be made in a metal ring, and securing it therein by cementing 
or sizing the roots, so as to prevent the eacapc of the hair, and then uniting 
the back end of the ring, by rjveting or otherwise, with a hack plate, which 
receives the handle. The hair is most eS^ually secured in this manner, 
and it forma a solid brush ; it is easily constructed, durable, and more 
It than those in use. 

WIEE GAUZE FOa BANDAGES AND SPLINTS. 

s of this article have been exhibited before the London Medi- 
cal Society, by Mr. Slartin, the inventor. The material employed is 
flattened copper or iron wire, aiid cosls about 1». id. per square foot; and 
if the expense were not au olgect, the materials might be plated. The 
usual mode of application is, Qrst to obtain a pattern for Qie iplint by 
means of caftridge-paper, and then oarefuUy to cut the sheet of gauze to 
the pattern. The splint further requires that the edges should be cut 
tcanaversely at inlerrals. and the free edgea covered with thin lead or 
adhesive plaster. Folds of linen, wet with water, are placed upon the 
limb underneath the splint, and the whole apparatus is kept in position by 
rolleiB or tapes. The merits of the invention were said to be those of 
lightness, cheapness, coolness, and affording the opportunity of readily 
applying lotions without disturbing the bandages. It was recommended 
in, fractures, lesectiona of the joints, and, indeed, in almost all inslances 
in which cradles and splints are ordinarily' employed. 

vice's iSELF- regulating WIND-MILI,. 

Mr. T. C. Vice, of Rochester, N. Y„ has recently invented a self-reef- 
ing wind-mill, designed to operate on a large scale. The arms and 
frames are as usually constructed, but the canvas sails are filled with 
hanks or rings at each end running loosely on an iron rod, also with roda 
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luid loops at guiCable distances along its length, so that the »ailia prevented 
from slatting, while at the esme time it is. at perfect liberty to be extended 
01 contracted by suitable cords. The main shaft of the mill is hollow, 
«nd through it les^ a light shaft, which carries on its end, and in front of 
the centre of the wind-mill, a bevel wheel. This wheel gears into power 
wheels keyed on the end of light shafts which extend the whole length of 
each aim, having bearings at proper intervals along its length. Revolv- 
ing these shafts in one direction, contracts the sail by ehortening a set of 
COTds leading direcdy to the leech or edge of the sails, while revolving 
them in the other diiectioii ideaaea these cords and conbacts another set, 
which are rove through, sheaves or through staplea on the opposite dde, 
and serve to extend the sail. When all is right, the small shaft in the 
centre of the main driving shaft is allowed to turn with it; but if the wind 
A-eshena and the mill moves too fast, the snial! shaft must be retarded, 
wliich will have the effect, by revolving the bevel wheels, lo reef or con- 
tract the sails. As the weather moderates, and more sail becomes desin- 
ble, the surface may be extended by giving the regulating or central shaft 
a greater velocity. 

This arrangement is easily adapted to employment with a goremor, so 
»g to be literally self-adjusting, and in any event will, if enccessful in 
jH'actice, save much of the most disagreeable labor in attending wind-mills 
— that of reefing in cold and wet weather. A forty horse-power mill, or 
one the sails of which are each tliirty-three feet long and six feet wide, 
would probably leqaiie considerable power to extend the sails thus simul- 
taneoosly ; but it may be recollected that this operation will usually be 
performed when the wind is hght, the action in reefing being merely that 
of a brake to retard the wheel, and the action of the coids on the soils is, 
in this case, direct. Mr. Vice has provided means for making the mill 
itself supply the power for this purpose, and considers the whole suscep- 
tible of complete control by on ordinary governor. 

An improvement in wind-mills has also been made by Daniel Halladay, 
of Ellington, Connecticut. This consists of the attachment of wings or 
sails to rotary movable spindles furnished with levers. These levers are 
also attached to a head which rotates with the sails upon the same shaft. 
Ajiother lever is attached to the head. This is oonneott-d t< 
which slides the head upon the shaft, so as to cause tbeleven 
wings or sails. The necessary resisting surface being thus f 
the wind, a uniformity ot velocity is attained. The proper regulation Of 
the obliquity of the sails, so as to adapt them to the varying motive force 
of (he atmosphere, is represented by the inventor to be thus secured, 
without difficulty, to a degree which renders hi6 mill more constantly 
available than those hitherto employed. The mill built by him has five 
feet wings ; that is, the diameter of the wind wheel is ten feet; and it has 
been in operation for six mouths, without a hand being touched to it to 
regulate the sails. It is so contrived that nothing but a squall of great 
severity falling upon it without a moment's warning can produce damage. 
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The mill mentioned has drawn water from a well twenty-eight feet deep, ■ 
one hundred feet distant, and forced it into a sma]) reservoir in the upper 
part of the bam, sufficient for all farm purposes, garden irr^tion, and 
" lots to epare." The cost of such a mill will be $50, and the pumps and 
pipes about $35. It is elevated on a single oak post a foot square, the 
turn circle being supported by iron braces. The wings are made of one 
longitudinal iron bar, through which run small rods : upon these rods, 
narrow 1>oards half an inch thick are fitted, boles being bored through 
from edge to edge, and screwed together by nuts on the ends of the rods. 
This makes strong light sails, but, as will be seen, are Sictures not to be 
furled or clewed op ; but they are thrown up edge to the wind by a very 
ingenious and simple arrangement of the macfcinery, which obviates the 
great objection to wind-mills for farm use — the necessity of constant 
supervision of the sails to suit the strength of the wind. 

Wiud is undoubtedly the cheapest power that a farmer can use ; and, 
notwithstanding its inconstancy, if this iroprovcment operates as well as it 
bids fair to in the single null erected, it wiU be applied to many valuable 



WELLMAN S SELF- STRIPPING TOP CARDS. 

An improvement of no inconsiderable importance, considered by many 
second to none which has appeared since Ariwright's invention of the 
rotary cylinder, has been lately introduced in the carding department of 
the cotton manufacture by Mr. George Wellman, of Lowell. Mr. Well- 
man appears to have accomplished what several others have repeatedly 
attempted ; he has attached to the top cards of an ordinary carding 
machine an automatic stripper, which carefully lifts each card froni Ha 
place, strips it by a movement closely resembling that of the hand strippCT, 
but much more gentle, equable and effective, and returns it to its place, 
accomplishing the work with any necessary degree of rapidity, and at a 
considerably less expense for 'cards than iji thepieaent destructive method. 
Mr. Wellman'a invention dispenses with a great part, if not the whole, of 
Jhe gang of strippers heretofore indispensable, and the expense of stripping 
is reduced to that of a much less frequent stripping even of the cylinder. 
It has been adjudged desirable to make the carding machine larger than 
usual in cases where this invention is to be applied, not from any necessity, 
but as a matter of economy, the attachment, which by the way may be 
applied to any cards novr in use, costing no more for a large than for a small 
CBid, and the presence of large cards adding considerably to the amount 
of work done on a given area of fioor. Mr. Wellman's machine has been 
set in practical operation but in one case, — a single machine in the works 
of the Merrimack Company, Lowell, — where it has succeeded so completely 
during a trial of a little more than eleven months as to secure the favor of 
cotton manufacturers from all portions of the country. The Merrimack 
Company have mow in course of construction three more machines from 
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the same pattern, the expense of repairs being found to be, in consequence 

of the slow modons and the equal distribatioii of the wear, much less 
than was anticipated. The nomber and varietj of the moUona in this 
device are said to exceed even that of the famous card-stiaking machine, 
the <^«ratioDS of which have been geveral times eshibited in the mechan- 
ical department of the various faiia in our principal cities. This com- 
plexity of the mechaniam has been endured rather than to involve the 
Immediate tuarking parts in any motions except those sbsohjtaly neceaaary. 
Several devices have been patented bj other parties at various limes for 
stripiNng top-cards by automatic apparatus, but they have fuled chiefly in 
this point, viz. : that the motions to which the cards weie subjected were 
found to render almost utterly impracticable &.e delicate adjustment which 
is necessary in this species t^ mechanism. 

Wellman's machine lifts, strips, and reidaces the cards with a motion. 
vety closely resembling that of the hand ; and having originated with a 
thorough practical caidei, who has given this machine bis enthusiastic 
attention for several years, it may safely be judged worthy of the 
immediite attention of all interested in the rapidity and cheapness of 
the cotton manufacture. 

NEW MORTISINS MACHINB. 

A very light and effident machine, equally well adapted to mortising, 
gening, or tenoning, in either soft or hard wood, has been recently 
patented by Messrs. Plumb, of Honesdale, Pa. The inventors appear to 
have stepped boldly out from the beaten track, and to have produced a 
device novel in several important respects, and worthy of admiration, on 
account not less of its obvious convenience than of its smooth, accurate 
and rapid performance. The machine, when driven by hand-power, is 
readily moved to any desired ptunt on the timber — a quality which of itself 
sufficiently commends it to the &vor of practical workers in heavy 
lumber. Unlike the ordinary varieties ofmortising machines, this is 
capable of cutting very close to the edge or end of a stick, the great 
distinguishing feature of the invention consisting of the employment of a 
species of miniature plane-iron, to shave rather than chip down the 
materiaL Two chisels of proper width play vertically at proper distances 
apart to mark the ends, while a stout aim projects downward and travels 
to and fro between them. Thia arm, ■which receives by very simple 
mechanism a motion precisely adapted to its purpose, dovetails into a 
small steel cutter, or double-lip chiael, which planes in either direction 
with each movement of the slide. The machine proves itself adapted to 
every kind of heavy work, being capable of sinking mortises from two to 
ten inches long Itra depth of MgUt inches, and of any breadth from three- 
eighths of an inch to three inches, according to the chisels and cutter 
employed. Oanes or rectangular cavities on the comers of stuff are 
executed with equal facility, the tiling of the machine in any required 
position being readily effected by the aid of a simple clamp. 
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Hutchinson's improved state-joimteh. 

Mr. C. B. Hutchinson, of Auburn, N. Y., wto has hecelofore deviaed 
seveiaJ important im^oTementa in machines for the manufacture of stavM, 
has recently inTenledamachinewhichjointeOieatavps entirely by flawing; 
and the means by which the proper swell is giren to the bilge, and the 
proper bevel to the edgea of staves, of any width, make it an object of con- 
siderable curiosity. A narrow stave may be succeeded by a wide one, and 
this again by one eitcemely narrow, a single and easy motion of a lever 
(supposed to be always held in the left hand of the attendant) b«ng 
Bofficient to adapt the parts in every lespedt The sawa, two in number, 
are circular, and mounted 9ide by side, although on separate shafts or 
arbors. Each arbor is carried in bearings on a movable carriage, so that 
the saws may be made to approach or recede from each other. The 
motion of the carriage is controlled by grooves bent vertically in such a 
manner that the saws would tit face to &ce if brought quite together, but 
become inclined as they eeparate, the upper points being always nearer 
than the lower. These two carriages are connected by links to the afore- 
said lever, so that they approach or recede aimultancoualy, from which it 
follows, that, whatever their distance apart, the bevel in which they cut is 
always closely approximating to that desired. The method by which the 
bilge or swell in the middle of the stave is produced is perhaps still more 
admirable, it being perfectly self-adjusting. The lever, and consequently 
the podtioD of the saws, being held stationary during the jointing of a 
stave of any given width, if the wood was fed up in a rectilinear line it 
would b« sawn in the proper bevel, but of equal width throughout. The 
means by which the proper swell in the middle is attained in this machine are 
simply liat of allowing the stave to be moved forward in a curved rather 
than a straight line. The feed apparatus is in fact a species of endless chain, 
the liidcs being equal to that of the longest slave ever required, and the 
wood being held between hooks on the links, which tighten by their own 
itkolion. The joints or hinges of the chain being carried in guides, nearly 
horizontal, but curved so as to be highest in the middle position, or be- 
tween the saws, the atav« is in fact a chord of an arc, and the middle 
passes the saws at a lower point, and where the saws are wider apart, than 
do the ends. By properly proportioning the curve given to the guides, any 
amount of swell may be given as required, A set of Hutchinson's ma- 
chines, as now perfected for cutting, jointing and crozing, are stated by the 
proprietor to make ^m SOO to 1,000 barrels per day. 

MELLEN'S CIRClTLAIt FLANfR. 

It frequently occurs in the opOTations of the machine shop that portions 
of craahs, arms, straps, cams, &c, requiring to be elegantly doished in a 
curvilinear form, are so connected to other plane surfaces or projecting 
portions as to preclude the possibility of their execution by any of the 
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tools ordlnarilr employed. *A circular planer, designed to snpply the tranf 
thus daily rendered appwent, has been palenled by Mr. D. F. MeUen, of 

Wentworth, N. H., planing to any radius between, one incb and twenty 
feet by means which, avoiding techniCBlitieB aa far as poasible, may be 
explained as foUowB : A ntck ia secured on the inner aide of one of the 
poHta, and into this mesh the teeth of 'a gear-wheel, which latter is 
mounted on a vertical axis on the cuiriage or "plate" of the planer. 
O5 the same Tertjcal aiii is fiied a second gear-wheel, which may be of 
either greater or less diameter than the first, and into this second wheel 
mesh the teeth of a second rack. The latter is attached by an eye at the 
extremity to a pin on the under side of a circular plate which lies in a 
horizontal position a few inches above the face of the ordinary carriage. 
On this cireular plate, which is free to rotate or oscillate in a horizontal 
plane, the article to be planed ia secured in the usual manner, while the 
gear-wheels, by locking on One side into a fixed rack, and on the othet 
into a rack which may be connected to the circular or face plate at any 
pcnnt desired, compel the work to rotate or oscillate with every motion of 
the carriage. The adjuitmenl of the machine to planing ia any curve 
required ia further facilitated by providing a set of wheels having a 
variety of rados each to the other, any of which may be mounted on the 
vertical axia at pleasure. 

WOOD-SCREW ROTARY MACHINE. 

Messrs. Wilson and Wiley, of Providence, Rhode Island, are the jmnt 
inventors of a machine for making wood-screws, which equals in rapidity 
of execution four of the beet iuachines now employed in that branch of 
manulscture. The machine is termed the Wood-Screw Rotary Machine, all 
the principal movements being of a continuous rotary churacter. Wood- 
BcrewB, termed screw-nails by some English authors, are usually completed 
in three machines, one only of which is termed a " wood-screw machine." 
The first takes wire from the coil and transforms it into " screw- blank" by 
motions closely analogous, if not identical, with those of the common 
rivet-machine. Another machine saws a shallow score across the top of 
the head, while the main machine, on which all the study and inventive 
skill are necessarily bestowed, seizes the blank and cuts the proper thread 
thereon. The thread of a wood-screw is all produced by removing the 
metal between, there being none of the metal squeezed lip as is done by 
the ordinary dies of the machine shop, so as to make a screw of greater 
total diameter than the original wire. The blanks being fed in by self- 
acting mechanism, are successively caught by a pair of jaws in. a revolving 
chuck, held firmly by the head, and compelled to rotate steadily in one 
direction, while a properly- shaped tool is repeatedly pressed against its 
side and moved towards the point. Several reciprocating movements are 
thus necessary, even with a sharp and keenly- adjusted tool, before the 
thread is sunk to the requited d^h. Such, although usually concealed 
with some care from the gaze of the uninitiated, is believed to be the method 
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by which these useful inatmnientB are generally prepared, and it ia ect- 
tainly that emplijyed in the new machine, exceptini; with regard to the 
cutting Uiol and its movemenlB. The new machine, like the older Tarieties, 
completes the deep spinil creaee only by u repetition of shallow cuts, each 
scraping deeper than its [oedecesBor — one main point of diflerence lying 
in the foot that the new machine catiiea the tool, or rather a scries of tools, 
on a slowly-revolving lioriiontal wheel — the movement heing continu- 
ously rotative. This arrangemrait not only saves the lime otherwise loat 
in the return motion, but avoids the employment of much complex 
mechanism. A point of equal or perhaps greater importance is gained in 
dividing the destructive effect on the edges of the cuttera hetween eight 
toots, (that number being employed in each series,) so that, othg: things 
being equal, this machine, once adjusted, would reamin sharp eight times 
BB long the other. The simplicity and compactness of the rotary, how' 
ever, allow four machines, so' to speak, to be combined in one with 
decided advantage, so that one of the ponderons constructions, which are 
some foui feet square and three feet high, throws out the finished article 
with four times the rapidity, and remains in order, from the principles of 
its coDslTuction, something like eight times as long as die older devices. 

THE SllK MANUFACinBE IN ENGLAHD. 

Ail the silk heretofore manufactured in England, either into cloth or 
spun yam, has been from raw silk impocted in the hank state, that is, 
wound off the cocoons into hanks by the natives of those countries fi-om 
which the silk was imported- It was supposed that the winding off from 
the cocoons could never be performed by machinery ; and as hand labor 
was so much cheaper in China, India, an^ Italy than in England, it was 
held by the English manulacCuiera that the cheapest way for them to obtain 
it was in the state of raw silk yam. We learn by theiojKton Artitan, that 
in all likelihood the English manufacturers will hereafter import all their 
silk in cocoons, and wind it off themselves, at a great saving. This has 
been effected by the invention of a new machine invented by John 
Chadwick, a silk manufacturer iu Manchester, and T. Diekeus, a silk dyer. 
The machine consists of an iron framework, about four feet wide, tour 
feet high, and four yards long. On each side there is a row of thirty 
bobbins, arranged vertically, about eighteen inches from the floor. They 
are furnished with the ordinary Uiera for encircling them with the thread 
as it is produced ; and to each of the sixty bobbins there is a motion, by 
which each can be thrown out of gear independently of the others. Over 
the bobbins there are on either side thirty copper troughs or basins, 
oont^ning water at a temperature of about 120 degrees. In each of these 
troughs float six Syrian cocoons, and the silk reeled from these 360 
cocoons by means tbo least complei in their nature. The continuous 
fibre does not lie in circles upon the cocoon, but describes a form very 
similar to the figure 8, placed on the sur&ce in a longitudinal direction, 
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thoB, oi. As the filament is diiatni off, tlie cocoona hsTC a slight osdilat- ' 
ing motion in Uie waUr ; tfnd to keep them from enloagling one another, 
the bauns are provided with braaB wires, or proper shape, a little above 
the surface of the water. Nearly u foot above each bo^n there prOJectB a 
wire, about three inches long, covered with some soft woollen or oth^ 
substance ; and over Ihie material each set of six filaments is drawn, the 
effect being to cleanse them from superfluous moisture, and from any 
impurities which may adhere to the slender thread. To perform this 
object, the throwster (in a second stage) resorts lo a special winding, the 
thread being drawn through a groove : since, however, it is then in a dry 
state, the alight impurities are not likely to be so easily removed from the 
fragile fibre as when it b moist. After descending from the cleansing part, 
the sii filaments pass through a small curve made of glass, and are 
received by the flier, and spun upon the revolving bobbins. By this 
treatment the winding into hanks, as performed by the silk growers 
abroad, the winding on hobtiina from the honk, and also the cleaning 
process, as heretofore performed in England by the throwster, are entirely 
dispensed with ; a perfect thread of silk, twisted or spun, being furnished 
at one operation ; so that, if the silk be intended for organziite oi warp, it 
only requires the further process of doubling and throwing ; but if for 
tram silk, one process is sufficient, as thread can be easily varied in thick- 
ness by simply increasing or decreasing the number of cocoons placed in 
thebaain. 

One young girl can easily superintend thirty troughs, and a continuous 
thread can be produced to fill a bobbin, free from knots or piercings ; for, 
as any single filament breaks, the new end has simply to be placed in 
contact with the other five, and becomes one with the thread ; and, as the 
cocoons end at different places, the whole is produced in the same number 
of fibres. A bobbin of China silk was inspected of double the fineness 
of any China silk imported, equal to the finest French thrown silk, and 
calculated lo be worth more by 8s or lOi per pound than the same kind of 
silk would have been if reeled from the cocoons in China — a prior 
process of preparing cocoons for the reeling is carried on in the same 
room. Tliey ore placed for a few minutes in a solution of soap and hot 
water. By means of a perforat^Kl ladle they are then removed to an 
adjoining trough of worm water ; and here, with surprising facility, the prin- 
cipal end of the silk on each cocoon is found by the hand of the girl who 
discharges that duty. The water detaches the end, and she catches it 
from the floating surface, sometimes taking up half a dozen such ends of 
silk at a time. A little is drawn off, and then these cocoons are placed in 
a basin, the ends hanging over the side. The two giils who superintend 
the reeling fetch them as they may be required, and place them in a 
trough at the end of the reeling frame, from which they remove them to 
the respective basins, to substitute the cocoons as they become eihausted 
of silk. The apparatus strips the silk very perfectly — in fact down to the 
thin covering which encloses the chrysalis. It is stated that four pounds' 
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ireight of cocoons abroad or in France (irhere reeling has been perfomied 
for a few ^earg with an instrument netiTly the sise of this foi two sets of 
oocoonaj will produce one pound of silk, but that by this ptooeaa more 
than one pound weight is obtained. A new channel in the business will 
require to be opened — that of importing the cocoons. These have nerer 
been Bupphed, because lhey hare never been demanded ; but we sappoee 
they would follow the usual law in this respect which rules other mer- 
chaudise, and find their way to a good market. 

The patent is drawn so us 10 secure to the patentees the entire ground of 
reeling or winding (either with spin or without) direct from the cocoons, 
on bobbins oc any other surface, so as to dispense with the looee skein of 
raw silk ; and it is not improbable, now the ground is broken, that 
other machines, with the license of these patentees, may be applied to the 
same object. 

The silk made hy this machine is slated tiy the Artisan to be twice the 
fineness of the China silk which ia usually imported, and worth two 
dollars more per pound, and a greater quantity of good silk ia obtained 
from the cocoons — there beii^ less refuse — than by the hand process, or 
by anotJier apparatus which has been in use for two years in France. — 
Sciealifi« American. 

OILDING SILK, COTTON, OB WOOLLEN THREAD. 

The following is an abstract of a patent granted to Albert Hock, of 
Paris, for gilding silk, cotton, or woollen thread. Some things not men- 
tioned in the patent aie here given, in order to impart a complete under- 
standing of the whole process. 

DeicripUon. — Take a roller of wood, of about 34 inches in diameter, or 
of such tbiclmesa that the m.etal leaf intended to tie used will pass around 
it, to avoid waste of leaf. The length of this roller must depend on the 
quantity of silk or other thread to be wound thereon. The silk or thread, 
before it ia ]Jaced on this roller for gilding, must be run upon one long 
reel, and run through a box containing some gilder's size, made of parch- 
ment cuttings, or a weak solution of gum, on to another reel, passing 
through a slit in a piece of cloth, after leaving the box, to wipe off the 
Buperfluous size. The thread must be run upon the second reel in such a 
manner that one thread shall not lie on the top of another, but be laid 
along spirally, from end to end. It is there suffered to diy, and is then fit 
to be run On the roller, on which the metal leaf is laid. It is run upon 
this roller also, spirally, with a space between each thread of its thickness, 
to allow the loaf to be pressed down and between each. When the thread 
ia run on the metal-leaf roller, the whole is subjected, for a few seconds, 
to the vapor of soap-suds ; then metal leaf is laid upon the thread, and 
pressed firmly down with a pad of dry cotton, when the metal leaf is found 
to adhere to the thread, which may then be run off od a spool, passing to 
the same, between glass or bright metal surfaces, to burnish it. i 
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la some cages, tbe metal leaf U onljr ^^ed to parts of tbe lalk or other 
thread, leaving the other parts uncoated; or diffeient metak, gold nnd 
silver leaf, may be applied in sections, or different colored leaf of the same 
Dicta! ma; be applied, b; which means varied and beautiful fabrics may 
be, produced, especially in using such thread for weft, aod weaving it into 
cloth fabrics. 

Care must be eierciBed to have the thread petfeclljr coated with size or 
gum before it is run on the roller of metal leaf, and it will answer per- 
fectly if t^e gununed thread itself is only slightly damped, to make the 
leaf adhere. — ScittUifie AmerieoH. 

HAKUFACTITSE OF WOODEN WAKE. 

The general tendency of Yankee ingenuity is towards labor-saving ma- 
chinery. As a race, the Yankees cannot, perhaps, be considered lazy ; 
they, nevertheless, evince a wonderful propensity for dodging hard work 
in every possible way, Steam power, wind power and water power are 
put to the most menial services, as well ai to those of the greatest magni- 
tude i and machines are contrived for almost every occasion of life, from 
the weaving of cloths and carpeting to the churning of butler by dogs or 
sheep. Hand labor is becoming daily less and less direct in its applicalioa . 
to manufactures, and might in time become, perhaps, entirely obsolete, 
were it not that the increase in the means of acquiring comforts and luxu- 
ries begets a corresponding increase in the demand for them. New wants 
are being constantly developed I and what wa^ but yesterday a luxury, to 
be enjoyed only by the few, becomes to-day an imperative necessity for 
the million. 

Thirty years ago, tubs, pails, and other articles of wooden ware, which 
hold so conspicuous and important a place among the household utensils 
of every family, were made entirely by hand. The thrifty Yankee for- 
mer, having garnered his crops in the fall, and made ample preparation for 
the long New England winier, would, when driven in doors by the drift- 
ing snows, retire to his little cooper-shop, set off from the wood-shed, or 
attached to the bam, and improve the season of rest from agricultural 
labors by turning out a few dozen of pails, or " neato " of tubs, which he 
would exchange at the country store for West India goods, or calicoes, or 
peddle around among the inhabitants of the neighboring villages. Thia 
mode of manufacturing was called, in common parlance, "sec work." 
Woodeu-iealed chairs, settees, broom and mop handles, clothespins, trays, 
card boards, boxes, &c., were also manufactured in the same manner, to a 
large extent 

The commencement of the manufacture of wooden ware ft any con- 
siderable extent, as a regular branch of business, dates about the year )825. 
A " patent pail " manufactory was about that time established in Kcciie, 
N. H., and others in Troy and Brandon, Vt., were started soon after. The 
next year, several manufoctoriee . were commenced in Massachusetts and 
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New HampsliiTe, ^nd the businesB began to asaiime eome d^ree of conse- 
quence. In the year 1S31, the Erst " patent tubs" were manufactuied in 
FitzvfiUiHjn, N. H. At this time there were not more than $20,000 worth 
of wooden ware annually manufactured in all New England; but soon 
after eiteusivc manufaototiea were established in Winohendon, Oardner, 
and Hingham in this State, and in rarioua parts of New Hampshire, fee- 
In I84S, the manufactuie of strictly wooden ware in Maasachuaetts was 
estimated at nearly half a million, and probably exceeded that amount ; at 
the present time, the manufacture extends mote or less to every Slate in 
New England, and amounts to three or four millions of doUots annually, 
most of which finds its way to this market. 

A large amount of the wooden ware manufacture t^ Maine and New 
Hampshire is carried on on Boston account, but there is also a considera- 
ble portiou of the articles manufactured in Wore ester Copity which finds 
ite chief market in Khode Island. The bulk of the articles manufactuied, 
in proportion to their value, operates as a hinderanceto their seeking distant 
markclB ; yet the amount of this description of goods annually shipped to 
distant ports is quite large, and is rapidly increasing. i 

The following statement, furnished us by a friend who is thoroughly 
conreraant with this important branch of trade, will give an idea of the 
rapidity with which the business haa hitherto increased, and furnish some 
data for estimating its future growth : — 






The manufacture of corn brooms constitutes a part of this business, 
which is by no means to be overlooked, amounting, annually, to about a 
million of dollars, and half the trade concentrating in Boston. We have 
beard the opinion expressed, that the number of brooms used in any com- 
munity furnishes the surest criterion from which to Judge of its moral 
advancement ; and considering the important part which this insignificant 
little instrument sustains in regard to domestic comfort and neatness, the 
opinion may be correct. According to this standard, the American nation 
must be in the most exalted stages of moral development and pn^ress ; but 
in communities where feminine difficulties are cu^marily settled by test- 
ing the strength of broomsticks, we imagine the rule will hardly hold good. 

As is the case in all other branches of manu&cture, the wooden ware of 
New England excels in cheapness and excellence. In some of the South- 
em and Western States, attempts have been made to introduce the manu- 
facture by machinery ; but, hitherto, the Eastern manufacturers have been 
f^le to compete successfully with them in their own markets, both in 
regard to the cheapness and excellence of woikmanship of their wares. — 
Boston Ailat^ 
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MEW METHOD OF EXTHACTING COLOSING MATTEBS. 

At a cTi:eiit meeting of the Society of Civil Engineers, iS. Loysel 
exhibited a eimple and ingenious appatatua for extracting coloring matters 
from dje-woods, and also for obtaining inruaions Or extfacts of vegetaUe 
Bubstances for medicinat or other purposes. The principle of action, was 
that of direct hydrostatic pressure, applied by a simple and inexpensive 
apparatus. The substance to be operated upon was placed 'within a cylin- 
der whose bottom was finely perforated ; a similar pierced diaphragm was 
placed over it, so as not to produce any pressure ; the liquid, either cold ot 
hot, was poured into an upper reservoir, whence it descended by a centre 
tube to beneath the lower diaphragm, snd was forced upwards by the presa- 
Tire through the superposed substance, every particle of which is saturated 
in its passage, eipellingtheair, and carrying before it all the finest portlona 
to the upper strata, against the under side of the upper diaphragm. When 
a suificienc quantity of liquid had been passed, or the infusion was com- 
pleted, a cock w«3 opened, which permitted the infusion to return &om 
- above, by its own specific gravity, through the substance already operated 
upon, thus completing the abstraction of any coloring or other matter not 
j^eviously taken up, and at the same time filtering the liquid. By a 
second and similar process, any thing alill remaining in the substance could 
be extracted. It was practicable, by varying the height of the column, to 
give any degree of pressure; and by the application of a lamp, or, in a largo 
apparatus, of a coke fire, the temperH.ture of the decoction could be main- 
tained as might be deBirable. By another modification, the steam generated 
in a small boiler regulated the action of the apparatus. The system was 
described as being adapted to very numerous purposes, and Hie fn m i l inr 
application of it lo meting coffee was exhibited ; tlje apparatus Consisted 
of one vaae, either otglaas, china, or metal, whose cover, on being reversed, 
formed the reservoii and pressure column, and in a very few minutea clear 
strong coffee was produced. 

cartl'b flax-cleanino machine. 

In this machine, the Sax straw is fed upon an endless apron, and passed 
between several pairs of fluted rollers, to break the wood, thence through a 
pair of feed rollers, armed with coarse cards, the teeth being hooked towards 
the fiuted rollers, to irevent the flax from being throwTi loo rapidly into 
the machine by the picker. 

The picker is a cylitiiier four feet in diameter, having on its periphery 
from sixteen to thirty-two bars, three feet long. On each of these bars is 
a row of teeth, and between each of the bars are rods at a distance of three- 
quarters of an inch apart, which rods hold the flax up to the cords above, 
but at the same time permitting the dirt to fall through' thran. Above this 
picker are cards three inches wide and three feet long, throi^h which the 
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flax ifl drawn by the picker. The flax ia carried upward and over to a 
point opposite the feed roller, where it ie met by a brush cyliuder revolv- 
ing downward towards the picker> and with twice the speed of the picker. 
Below the point of contact between the teeth and the brush ia a tin spring, 
which presses slightly against the face of the brush j the brush, rcroliing 
downward, leTerses the position of the ends of the fibres, thus pulling off 
the flax from the teeth and passing it between itself and the tin, pressing it 
half round itself, where it ia met by a blast of wind from a fan blowing in 
an opposite direction to the rotation of the brush, and by which it is 
stripped from its surface in a state ready for the market, and suited for 
immediate use in the carding milL 

This machine, it is slated, can break about 3,000 pounds of straw per 
day, delivering its product in a finished shape, and requiring the attend- 
ance of two men and three horse power. 

IMFBOTEMENT IN THE FSEFABATION OF HEMF. 

The hemp, aftex b^ng stripped, ia put into a Vat or tub, with a sufficient 
quantity of water to cover it. The water ia kept at a temperature of about 
60 or 60 d^rees for QfKen hours, when it ia drawn off and replaced by 
otlier water, containing two pounds of soda and two pounds of soft soap 
dissolved in it for every 100 ponnds of hemp. The heat'of this liquor may 
be 100 degrees, or it may be boiled in it for Ave hours. The hemp is then 
taken out and dried in the open air, or in a stove room, at a low tempera- 
ture. When it is dry it is passed between fine fluted rolls, whereby it 
acquires the softness of &ax without losing its original strength. Thia 
treatment of hemp, it is said, enables it to be spun like flax. 

MACHINE FOR SOFTENING FLAX. 

Robert Boyaok, of Poughkeepsie, N. Y., has invented an improved 
machine for softening ilai. The improvements consist in having a vertical 
reciprocating plats with a slot through it, which works between two pairs 
of fluted rollers. The flax 19 be operated upon and softened pa^es from ■ 
feed trough, between one pair of the fluted rallen, and through the slot in 
the reciprocating plate, and from thence through the other pair of fluted 
rollers. The reciprocating plate subjects the fiax to a rubbing frictional 
action, which renders it soft and pliable, without injury to its fibre. — 
SeietUific Amtritan. 

CLOCKS FOK CHINA AND JAPAN. 

Tlie latest piece of Yankee clock ingenuity Is a clock for the Japan and 
Chinese markets, that measures time as the hours are counted in China 
and Japan, the hands making a diurnal revolution within twelve Chinese 
hours. The characters upon the dial plate are Chinese. The inside circle 
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has fouc characterB, showing Bunrise, meridian, suiuet and midnight. The 
next circle exhibits the odd and even hours ; the even hours aie deugnated 
bj a bold Hgare, and the odd huum by smallw ones. The dial there hw 
the common minute marks, and on the extreme outside was the Chinese 
numerals, running from one lo twelve. 

FBAHE FOK GRAPE VINES. 

Ur. S. O. Cross, of Sandy Hill, N. ,Y., has invented a very convenient 
ftame or trellis for grape vines. The advantage of the frame in, that it is <ai 
hinges at the bottom, so that it can be raised and lowered, picched at snj 
angle, and either laid upon the ground or made perpendicular. By Jhia 
means the posture of the vine can be changed according to the weathex 
and the seaaon, without in any way injuring its vigor and ftuitfulnese, 

MATERIALS IN THE GBBAT WAU. OF CHINA. 

In a lecture on China, Dr. Bowring said it had been calculated that if 
all the bricks, stones and masonry of Great Britain were gathered together, 
they would not furnish maleriala enough for a work such as the Wall of 
China ; and tbat all the buildings in London put together would not have 
made the towers and turrets which adorn it. — Builda; 

IMPROVEMENTS IN SAFETY LAMPS. 

After the invention of tbe wire-gauze safety lamp of Davy, era-tain 
imperfections began gradually to reveal themselves. In the first place, it 
was found to give so little light that the pit-men seized every opportunity 
of removing the gauae, finding, in point of fact, that their work could not 
he done with the imperfect hghi. And, in the second place, the great fact 
b^an to be developed, that this lamp, however secure in a still atmos- 
phere, was not safe in a current. An account of the various attempts 
made to remedy the defects of tho Davy — viz., insecurity in a current and 
deficiency of light — would fill a volume. Until within a recent period, 
however, two lamps only had been devised, which were able to supersede 
the Davy, viz., of Clanny and Museler. Dr. Clanny found that if the 
lower part of a lamp were made of thick glass, and the wire-gauze 
cylinder retained above this, two things arose — 1st. The current of air 
descended to feed the flame in converging curves, and the gaseous produola 
of combustion ascended in diverging curves. And, 2d, owing to the 
use of the glass, the gauze, being no longer required to give light, could 
be made much finer, and oven doubled and trebled. The Museler lamp 
differs from the Clanny only in having a chimney in its intijrior just above 
the flame. There were two objections to the Clanny lamps — viz., the 
liability of the glass to fracture on being heated, from a drop of water 
fitUing upon it in this state, and also its liability to ftacture from mehcaoi- 
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cal causes. To remedy these defects as fiu as potBible, a lamp has. been 
invented by Dr. OloTec. Instead of tlie single glass cylinder of the 
CQaDn7 lamp, a double cylinder was used. Tlic outer cylinder was a 
quarter of an inch thick, the inner one a good stout glass, a full eighth of 
an inch thick. The air to feed- the flame entered at the top of both, 
through wiie-gauze, and passed downward between them, entering the 
inner cylinder thiongh gauze. The double cylinder, kept packed as it 
were together by the gauze, was thus much slionger than a single one 
would be ; and if either cylinder bejn'oken, the lamp was still a safe lamp. 
The current l>etween the glosses kept the outer cylinder cool, so that it 
conld always be held in the hand, while a Muselet or Clanny got eoon so 
hot that it would bum the flesh. The light was even superior to the 
Clanny, owing probably to the more perfect combustion, the ail entering 
the inner cylinder at the bottom. 

lUFSOVEUENTS IN FIBE-ARH8. 

Important expeiiinenla with new artillery have recently been made in 
England, in the presence of military and naval commanders. The 
practice commenced with a siity-eight ponndcr gun, ten feet long, and 
■weighing 95 cwt., on Lancaster's principle of the bore, being oval instead 
of round, which gives the largest guns all the advanlsges possessed by the 
test rifle, when shot or shells of a particular description are used. 
Excellent practice, it is stated, can be made with rifles at considerable 
ranges ; but until the experiments with Lancaster's oval guns or egg-shaped 
shells, correct aim could not he tukeo at the astonishing distance of S,000 
yards, the range of the practice with Lancaster's invention- The long 
period which elapsed during the flight of the destructive projectile, weigh- 
ing upward of 88 pounds, owing to its elongated form, caused, according 
to the account given, a feeling of great suspense; but when it fell at a 
distance of 6,000 yards, and in no instance did the shells fall wide or short 
of the target, the spot where it fell and burst presented the appearance of 
tiie eruption of a volcano, the sand being raised to a great height in the 
air. Experiments were also carried on with iJoorsom's shells at 3,008 
yards, and the practice with them and with shot is described as very good. 
Several other guns have been made of smaller bores, on Lancaster's 
principle, for the purpose of canying on experiments with them. 

During the past year, the United States War Deparlment have ordered 
Maynard's primer and iixtures to be substituted in place of the percussion 
lo(^ on all muskna hereafter made'at the national armories, as also on a 
part of the old muskets now on hand at the different depositories. Thus 
the metallic cap, which was of itself a great improvement, is superseded 
by a still greater one, and will soon go out of use on all lire-arms. 

An improved rifle has recently been invented by Mr. Durell Greene, of 
Cambridge. Its peculiar eicellencea consist in its simplicity, in the safety 
of all its movable parts from the action of the powder, in the superlative 



D^iiiicdbt Google 



96 ASSUAL OP BCIBNTIPIC DISCOVERY. - 

ease mth which it can be cleaned, and, above all, in its Brrangement fix 
making absolutely impossible tlie escape of gas at the joint between the 
barrel and the breech. Thi« latter is accomplished by a ■' self- adjusting 
thimble," wbicb is forced and held upon its seat in the breech-piece by 
the reaction of the exphiuon. 

HOW GITNS ARE SPIKED. 

A correspondent of the Homing HeroM gays : "Spikes are about four 
inches long, and of the dimensions of a tobacco pipe \ the head Gat ; a 
barb at the point acta as a spring, which is naturally pressed to the shaft 
npon being forced into the tonch-hole. Upon reaching the chamber of 
the gun, it reaumes its position, and it is impossible to withdraw it. It 
can only be got ont by drilling — no easy task, as they are made of the 
hardest steel ; and being also somewhat loose in the touch-hole, there ia 
much difficulty in making a drill bite as eSectually as it should do. Its 
application is the work of a moment, a single tap on the flat head with the 
palm of the hand eufficing. This can be easily done, even if it is ever so 
dark." 



KGW OKEBK HBE. 

The war in the East has stimulated the zeal of those in Europe who 
are interested in improring the ait of destruction. Projects the moat 
remarkable and curious are proposed. Being persuaded that one of the 
means of preserving peace to humanity consists in perfecting our methods 
of destroying life, and not desiring, in this respect, that One naticm should 
be more favored than others, we mention here some of the projects whi<di 
rest on serious principlee. 

The Qreek fire bos, at different times, engaged attention, without its 
bdng exactly known in what it consists. In V!55, a goldsmith of Paiie, 
named Dupr^, discovered an inflammable liquid which burned under 
water. Louis XV. allowed him to make experiments in the canal at Ver- 
sailles, and then in different seaports, to try the power of the liquid in 
setting vessels on £re. It is said the results produced were terrific. How- 
ever, the king believed it his duty to refuse the advantages which the 
invention promised. He withheld Dupr6 tiom publishing his discovery, 
and gave him a pension. Dupr^ died, and carried off his secret. 

In the month of April last, the photographer, Niepce de St. Victor, 
while studying beniine as an ingredient of a varnish, observed that this 
carburet — which is very inflammable in the open air, and at a low temper- 
ature, by the simple contact of a small flame, while ^leing insoluble iji 
water, and having a density of Sd" — has, eminently, the property of burn- 
ing upon water. He then remarked, that on throwing on water aome 
benzine contuning a Ecagment of potassium, or of phosphuret of caldum. 
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either of theie eubstancea set fire p'omptlj to the beniine, by beconting 
iafiamed through contact with water. 

In two experimentB, made each time with 300 gnmunes of benzine, and 
half iL gramme of potassium, contained in. glass Teseels, the breaking of 
the«e Teesels, as thej' floated on the water, caused the benzine to spread 
over a large aurfoce ; the potasaium taking fire, produced an immense 
flaine, which was very hot, and continaed for about one minute, notwith- 
standing a Btiong wind in one . case, end a smart shower of rain in the 

By request of the Minister of War, M. Niepce undertook to examine 
into liquids susceptible of burning when used in the interior of hollow 
prtijectiles. He set himself at work, and obtained the following results : 
A mixtuie consisting of three parts of benzine, and one of sulphuret of 
carbon, bting put into a hfljid grenade, previously heated to a teraptrature 
belowthat of boiling water, produced a disengagement of vapor, which 
took fire on contact with a small flame ; and a, fine jet of flame was 
obtained, much less smoky than that of pure benzine, and which con- 
tinued to bum until the whole was consumed. For heating this hollow 
projectile, either a moment's immersion iif boiling water, or contact with 
burning coals, may be employed. This mixture of benzine and sulphtuet 
ol oarbon. of the proportions mentioned, floats on water, and its fiame has 
remarkable burning properties when the sulphur«t has some phosphorus 
in solution ; and it is proposed to use it in setting fire to wood. Oil of 
iMptha and oil of petroleum, highly rectified, are nearly as inflammable as 
benzine, and bum on water as readily ; but their flames are not ao hot. 
The oil of petriJeum, benzine, and sulphui«t of caibon, as they are not 
expensive, it is proposed lo use in war, either for burning an enemy's ves- 
sel, or for defending a place. 

CiHipfed CiuminM.— This is another weapon of war, the effects of which 
may he terrible. Two cannon have the same breech, and diverge at a 
given angle ; they have a common charge of powder, a single totich-hole. 
and a single cap. In each (rf these . cannons, which are accurately bored 
and palishedi a piston of a cylindrical form is fitted, having the same 
caliber as the caiinon, carefully turned, polished and greased. These two 
{dctons are united together by an iron cord or wire, when used with a 
musket, ot an iron chain from a meter to ahundredmeters in length, when 
with cannon. These pistons serve as projectiles ; w^ien fired, they straight- 
en the chain tietween them, and flying throngh the aii, they sweep every 
thing before them. — ^Uman't Joumaif Paris CorrMpondence* 



Course in the battle-field is celebrated in history and in song, but little 
is said of the coun^ exhibited in pursuing acientific investigations, though 
often displajing more real elements of bravery than ever were called into 
action in wsr. It is said tbU when Arago and Dtilong were employed 
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by the French OoTemment to moke ezperimeiits upon the subject of die 
conBtruction and aafety of Bteam boiletB, the task, executed by the two 
philosophera was one of as much d&nger as difficult;. The butstiiig o^ 
boilers, to which fhey were cooitsntly exposed in a limited locnlitj, was 
more hazardous than that of shells upon a battte-Seld ; tuid while military 
offlceis who aasiBted them— men of tried courage in the conflict — grew pale 
and fled from the soene, the savans proceeded coollj' to make their calcula- 
tions, and observe the temperatare and pressure upon boilers almost at the 
rerj point of explosion. 

PRICE OF SCENTS. 

Piesse, in his annals of chemistry, says i — ■• The wealth of England is 
aptly iUustrated by ebowing what Britannia spends, and the duty she pays 
to the Exchequer, for the mere pleasure of perfuming htr handkerchief. 
Aa flowers, for the sake of tbeii periiimea, are on the continent principally 
cultivated for trade purposes, the odors derived frDin them, when imported 
into this country, in the form of es^ntial oils, are taxed with a small duty 
of la. per pound, and are found to yield a revenue of just £12,000 per an- 
num. The duty upon Eau-dc Cologne, imported in the year ISSS, was, 
in round numbers, £ 10,000, being Is. per bottle upon 200,000 flagons im- 
ported. The duty upon the spirits need in the manufacture of perforaery 
at home is at least £20,000, making a total of £42,000 per annum to the 
revenue, independent of the tax upon snutf, which some of the ancueut 
Britons indulge their noses with. If £12,000 represent the small tax 
upon perfuming substances for one year, ten times that amount is the very 
lowest estimate which can be put upon the articles as their avenge retail 
coat. By these calculations (and they are quite within the mark) we dis- 
cover that Britannia sp^da £420,000 (about $2,000,000} a year in per- 

HANUFACTUSE OF PAKAPFINE OIL. 

By the Edinburgh Witneaa, we learn that at a lawsuit lately prosecuted 
in London, one of the parties, James Young, of Bathgate, on being sworn, 
deposed, that " he manufactured and sold at the rate of 8,000 gallons a 
week " of the Pacaffine oil, which is procured from the Torbanehill new 
mineral. 8,000 gallons a week, are 116,000 gallons a year, and accord- 
ingly Mr. Young's connael, ^. Bramwell, stated that his client sold (in 
round numbers) " 400,000 gallons of this oil yearly," Mr. BramweU 
adding, " at Ss. per gallon." That is, Ur. Young slated, while his counsel 
repeated ^e statement, that frem the chemical works near Bathgate, which 
prepare the Paraffine oil procured from the Torbanehill mineral, there ate 
sold of that valuable oil £100,000 (nearly $600,000) Worth yearly, and it 
is to be borne in mind that the greater portion of this very large yearly 
sum is dear priffit. It was also added, that Mr. Young was only one of 
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many patties in Europe who ordered and obtahied this mineral for 
making oil and producing gax. Tliis minerel ia only obtained from a' 
small district in Scotland, and, from the foregoing, some Idea ( 
TBlue, in a commerdal point of yiew, may be obtained. 

IMPROVEMENTS IN THE PEEPAEATION OF OILS. 

Although gas made from coalf i» coming into more general use in otDC 
cities, &C., thus doing away with the neceeeity of luing oil, etiU the 
demand for oil it becoming greater everyday. Enormous quantities of 
it are now being used on all our railroads for lubrication, thus entailing 
a great working eipcnse on such syBteinfl of trsTel. Any discovery 
therefore to increase the quantity, improve it, or render it cheaper, beeomes 
of great importance to the community — for the people pay for all these 
things. We have therefore selected the two following speolflcationfl of 
recent foreign patents, granted for manufacturing oil and lubricating 



Treating Oil Mattera.—G. F. Wilaon, of London, patentee. This 
invention coneiita in diminishing or removing the smell and color from 
the oily matters that are produced by the destructive distillation of reein, 
and in contbining them with the oleine of palm and other neatial oils. The 
resin oily matters are distilled, or repeatedly distilled, with the air excluded 
— the matters, in some cases, being treated with powerful agents, such as 
sulphuric add, beftne this distillation ; or they are exposed to heat, to drive 
off their "more volatile part The purified resin oily matters are miied 
with the other oily matters by means of agitation or boiling up with free 

In carrying out his invention, the patentee has recourse to a preparation 
(or mixing the resin oil with the oleine of palm oil and other neutral oils. 
The resin oil is first caused to be heated for about four hourB, in a close 
Tessel, by means of heated steam — Iceeping the temperature to about 3S0 deg. 
Fahrenheit; and it is then to be distilled with the air excluded. Accord- 
ing to the state of purity desired to be obtained, the distillation is to be 
performed again and again ; and, for this purpose, steam, heated to a high 
degree after'it leaves the steam-boiler, is employed, as is well understood. 
If the reain oil be very impure, about two pounds of sulphuric acid are 
stirred into 112 pounds of resin oil. The same is then to be washed in 
water, and submitted to the process of heat. 

Having thus prepared the resin oil, it is to be mixed with a neutral oil ; 
and, for this purpose, the oleine of palm oil is preferred. The best 
mixture will be found to be in about eqoal quantities,— but this may be 
varied; and, in order intimately to mix these matters or oils, they are 
boiled by the lud of tree steam, by wliich a moat intimate admixture is 
effected ; and euch comlnned oils will be fouod very useful for lubricating 
heavy machinery. 
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iMbrieating Matrriab. — KaDfoia HonAuit, of Puis, patentee. Thk 
invention cxnulMa in the employment, for the mana&cture of lubricadng 
nutemlA of ■!! &tty oils, (with the exception of coleaeed <ril,) which am 
dis-Bcidi&ed by means of milk , and are then caiued to blend and fntcnniz 
with fa^ or a fatty body, by meana of reain or a reainouB composition. 

In piepmiiig the uid-lubricaliiig materials, the patentee emplofs a large 
boiler or beating Tcssel, heated either by flie, or by Bteam, or hot air, or 
otherwiae. In tbia Teasel, the oil to be operated on ts placed, and healed 
to anch a temperatme that the band can jnit bear it when immersed. 
The lard at other solid Citty body ia then added, (care bdng taken to stii 
the mixture well with a tp^nla from this time to the end of the opeietion,) 
and also reain of the mdinary description, or resinous body, in the propoi' 
Uons necessary to produce the Bereral compositioDa hercmafter specified, 
or other like fsoportions. When these two bodies are perfectly melted, 
and an mtimate comnuxture has taken phfece, pure &eah milk is added, in 
the proportion of at least two pints for erery IDO kilogrammes (220 lbs. 
about) of oil ; und the greater the impurity of the oil, the larger must be 
the proportion of milk added to it. In the event of milk not bmig 
procurable, the same pn^Mntion of albumenized water, (prepared bj adding 
tike white of one egg to a pint of water,) or of alkaline water, containing 
fire grammes,) (three and one-fourth dwia. of crystals of sub earbonala^ 
of soda to a pint of water,) or eren watcf alone may be used ; but milk is, 
in all cases, to be preferred. The mixture is allawed to be healed to 
boiling, or until the bubbling produced by the evapiwation of the aqueous 
matters has ceased ; and, in order to asctrtiun when the operation has 
been carried on to a sufficient extent, a slice of new bread is placed in the 
heating Tessel ; and, when this well browned, the operation ia complete. 
It must be obsored, that ibe stirring should be continued throughout the 
operation ; and, in the case of the more solid compounds, even after the 
boiling is completely finished. When the operation is teimlnated, as has 
just been described, the mixture ia allowed to repose for several houn, and 
is then drawn off, before packing it for storage or use, by means of a hand- 
pump or a common syphon. The results of the different operations 
described ate, that, by the boiling, all the moisture of the milk, and other 
fneign bodies, is entirely disupeted as vapor ; and that the add principleB 
of these Bubstano«s, combined with the casein <rf' the milk, are rendered 
insoluble and precipitated, while the oU, separated from the deposit which 
diey form, contains no acid, and the deposit itself is, in some measure 
carbonized, and is easily removed from the vessel. All the products, by 
being boiled together, are thoroughly inootporated i so that there is no 
danger of the lard and oil becoming separated, — a result to which the 
resin or resinous body undoubtedly contributes. If the operation is to ba 
carried on continuously, it will be needful to have tinned iron reasels, 
into which the clear contents of the boiler can be tnmsfencd, to cool Hid 
settle before being packed away. 
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No. 1. Compound for the finer caniage-'waik, ftc Besiii, two and a 
half per cent of the qnantity of oiL Lard, fiO to 76 per cent of the 
quantity of oil, according to the degiee of solidity required. 

No. 2. Compound fai copper, steel, flte-arms, the more delicate kinds 
of machinery, kc, Kesin, none ; but, iiutead of it, two per cent. <^ 
common yellow wax. Lard, 25 to SO p^ cent of the oU employed. 

No. 3, Componiid for lubricatiiig oil for machinery. Beain, two and m 
half per cent, of the oil employed. Lard, five per cent. 

No. i. Compound for the woollen mailufactiire, &c. Benn, none, 
liard, three per cent, of the oil employed ; but, for this purpoee, it ii 
indiapeDBsble that the lard should be quite fresh. 

No. 5. Compound for p)iint, oil, &c. Kesin, one per cent, of the oil 
employed. Lard, two p^ cent. 

As before observed, these proportions may be greatly varied. The more 
lard used, the harder will be the compound. The weather also affects the 
proportions to be lued, and more lard must be employed in summer than 
in winter, to produce a liXe eifect. The lard may be composed of half 
hi^s lard and half mutton or other saet or fatty matter. The lard should 
be freed from all skin, &c., and cut into' small pieces ; and it is better also 
to remove from it any portions of fleshy matter that may be miied with 
it ; and if the fatty bodies employed, whether lard, mutton auet, beef suet, 
or other fatty matter, are used in Ibe raw state, they should be first partly 
melted, before being added to the mixture in the heatii^ Teasel, by any of 
the means ordinarily adopted for such purpose. The pxKiucts, obtained 
M before mentioned, can be employed with advantage to replace all the 
oilB employed as lubricators, such as animal oils, Isrd oil, olive oil, &c 
They possess, moreover, the merit of being perfectly unctuous, and of 
oontainiiig no kind of add ; they do not act prejudicially on metals, nor 
tana any residuum through friction ; they neither turn rancid from age, 
nor do thej baiden from contact widi the air ; and, lastly, their compo- 
nent parts do not sqiarate from each other, but continue always in 
intimate commixture. — Nwjton't London Journal, 

IMPROVEMENT IN THE MAMUFACTUBE OF CANDLES. 

7. Capiccioni, of London, patentee.. When the tallow for making the 
candles is melted in the kettle, about one seven-thousandth of its quantity 
by .weight, of the acetate of lead, is added, and well stirred among the 
whole fis fifteen minutes. The heat ia then lowered, but the tallow is 
MHI letained in a liquid state. About one thonaandth part by w^gbt, of 
turpentine, and a litHe of any of the perfumed resins, are ihen thrown in 
and all well stirred until the whole are thoroughly incorporated together ; 
this takes about two hours, one hour for stirring, and one hour of rest for 
Ute ancombined impurities to settle to the bottom. The acetate of lead, it 
Is said, makea the tallow hard, and much superior to tallow not so treated ; 
and upon the whole, the composition makes very superior candle*. 
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ESTBACTING JUtOE FBOM SUGAR CANE. 

Messrs. Manifold and Lowndes, patenlees, Liverpool. The patent 
obtained is aimpty for reducing the cane into Teiy nunute pieces, then Bub- 
jecting these pieces to the action of steam in close ressels, and after this 
pressing out the ju[ce in a hydrostatic press. The sugar cane is reduced 
to fine pieces, like dye-wood chips, by a s^es of drcojar saws, 

COLORATION OF HORN. 

The following is from the "Folytechnisches Centralblatt," by Prot A. 
Ijndner, (German): The process employed in France to stain horn in 
imitation of tortoise-shell, by which a Gery-red color' is produced, which is 
exceedingly agieeable by transnutted light, is quite different from the old 
method with lime, soda, and red lead. The horn is first prepared by soak- 
ing in dilute nitric acid, conwatJng of one part of acid and fliree of wata, 
at a temperature of from 88 to 100 degrees Fabr. It is then treated with 
a mixture, conusting of ooe part of fresh burnt lime, two porta of caibon- 
ate of soda, and one part of white lead, for not more than from ten to 
fifteen minutes, in order that the spots should only assume a. yellowish 
brown tint, and not a dark brown. The pieces of horn are now washed 
with water, and wiped &om adhering moiature with a cloth, and intro- 
duced into a cold bath, consisting of a decoction of Brazil wood, marking 
10 degrees of Baume's hydromet^, and one part of cauatic aoda, marked 
20 degrees. As soon as the color is properly developed, it is to be re- 
moyed and vrashed with water, and carefully pressed between cloths, and 
laid aside from 12 U> IS hours, and then polished. The decoction of dye- 
wood may be made by boiling one pound of the Brazil wood in two to 
three quarts of water, and the cauatic aoda may be obtained from any soap- 
boiler, or, it may be produced by beating a solution of carbonate of soda 
to the boiling point, and adding slaked lime in powder, until a drop of 
the liquid, on bang filtered, does not effervesce, and setting it aside, care- 
fully corered, until the aedimcnt has deposited. If a little oxide of zinc 
be added to the white lead employed as a mordant, bluish-red shades will 
be obtained, while salts of tin give fine scarlet tints. Archil may be used 
instead of the dye-woods, and still finer tints may be' produced with cochi- 
neal. The characteristic feature of this process is the use of the caustic 
soda in the dye-bath ; and thia fact accounts tor Prof. Wagner not having 
been able to succeed in staining horn with an; vegetable or ° "'""■! dyeing 
material. 

SAL-AMMONIAC FROM GAS WOBKS. 

The Industrial Sodety of Uulhausen offers, annually, a number of 
prizes for inventiona ani improrem^nts made during the year : and it 
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also offers a prize to those who introduce ft new branch of Industry into 
the department of the Haut- Rhine. Thia last prize was taken by MM. 
Moerhlin and Stoll, who manufacture sal-ammoniae from, the anunoniacal 
liquid of gas works. The main difficulty in the operation conaiBla in sep- 
arating the tar-like material which it contains. The following is tlie 
process adopted :— 

The anunoniacal liquid is mixed with slaked time ; then eubniitted to 
distillation in a boiler heated by steam ; the parts volatilized pass into a 
trorm, in which the larger part of the tar is deposited ; the ammonia 
passes on into a Wolff's appaiatne, where it leaves the ibreign substances 
present, and finally is carried into cold water, where it is condensed. In 
thia state it is nearly tree from its impuritiea ; it is neutralized with chlo- 
rohydric acid, and evaporated in a lead boiler. As it deposits, it ia with- 
drawn by means of a wooden rake ; it ia allowed to drain, and then 
introduced into a brick mould, and subjected to strong pressure. Blocks 
of sal-ammoniac are Oias obtained, which are dried in an oven heated by 
part of the heat furnished by the evaporating furnace. 

ihfroVeuents in paving. 

Meaars. Parkn & Co., Engineers, England, have recently introduced a 
novel system of construction for the pavement of roada, bridges, &c. Pro- 
ceeding on the principle that the inequalities in the best of pavements are 
first caused by the partial collapse or sinking of the foundation, or sub- 
strata, they have to a certain extent rendered the finished portion of 
the road independent of the homogeneity and solidity of the concrete 
beneath. The plan consists in casting in sections of three feet square a 
series of iron bo3:es, beds, or chambers, eight inchea long, three bioad, 
and four deep, into each of which a block of wood is placed, with the 
gr^n in a vertical position, or a block of granite, made to fit with moderate 
exactness, and standing about two inches above the iron framework. By 
this arrangement the total number of sectors being made to break joint, 
and firmly keyed together, gives great solidity, avoids all tendency to par- 
tial sinking in holes, secures a good foot-hold for the horse, whether gravel 
is used as an upper casting or not ; and aa one or more hloclts, more soft 
than others, ahow signs of wear or decay, they may be instantly and witli 
great facility removed and replaced by otliers. Another peculiar feature 
may be noticed, which will prove a source of economy ; it is proposed to 
make the compartments for streets of the greatest thoroughfare the desfiest, 
and for secondary streets leas deep, and for third class more shallow 
B^. By this means, when the blocks, are so worn as to require removal 
in a first-class street, they may be removed to another street. — Loiubia 
Mining Journal. . 
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, TRIALS OF HEAFEES. 

A trial for a prejmnm of JI,SOO offered by the State Agricultural Sodety 
of Ulinois took place during the past season at Bdvidete, in that Scate, 
between Mannej's Reaper, and Atkin'a Self-Raiing Reaper, to test their 
TegpeclJTe merits. The last-named reaper is dtsringuished !□ the raport as 
"Wright's, the name of the maaufactorer. The trial lasted Bereral days, 
and the report of the umpires gives the following as gome of the resnlta : — 

Wright cut 20 22-100 acres, in 12 hours and 56 minutes. 

Manney cut 20 22-100 acres, in 10 hours and S minutes. 

Time consumed in reaping, binding, and shocking :— 

Wright's first tleld, 3 37-100 acres, bound in 18 hours and 25 minutef, 

Wright's second field, i 31-100 acres, bound in 25 hours and 30 minutee. 
Shocked in 4 hours 381 minutes. 

Manney's first field, 3 89-100 acres. -Raked and bound in 26 hours and 
47 minutes. (This indnded the time of the rjker who atanda on the ma- 
chine.) Shocked in 4 hours and 40 minutes. 

The umpires refused to decide between the two reapers, dcchiring the 
contest so close as to render it impossible to say which was the best. 

BuueU* Moming Machine. — In this machime the cutting bar is attached 
to the frame of a pair of small cart wheels, and the motion given to the 
cutters by a cam driven by cogs on the driving wheel, working into a small 
pinion, so that the machinery has the amalleBt possible amount of friction. 
The cutting is different from any other ; wiriiout crank motion, the bar 
that holds tile knives only sliding 2i inches, and yet the knives each have 
a drawing cut of Ij inch, and are so fiied that, when one end is duJl, they 
can be changed end for end in five minutes. 

ARTIFICIAL KESPIRATION. 

Among recent "English inventions. Dr. Marcet'a apparatus for arttficial 
respiration promises to be useful, as it has the advantage over other con- 
trivances of the same kind, of being self-acting. It has a douhle cylinder 
into which air is compressed ; and each by an alternate filling and dis- 
charge, with the end of a slider tube inserted into one of the nostrils, 
causes the lungs to go through the process of expiration and inspiration, 
it has been tried on asphyiiated doga with perfect success, and there re- 
mains now to test its capabilities on human beings. 

PAPER AND PAPER MAKING. 

The enormously increased consumption of rags and other materials 
used in the manufacture of paper, with the consequent increased scarcity 
of the raw rnaterial, and the enhancement of the price of paper, havo 
caused much attention to be given to tins subject, both in England and 
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the tTnited States, during the past season. Efforts have accordingly been 
made to introduce new mateiiak to serve as paper stock, to impiDTe the 
method of working old materials, and to diminish the coat of the me- 
chanical operations. The cause of the scarcity of paper-stock, in spite of 
an increased demand, would appear to depend on the circumstance, that 
the raw material of paper making is, in reality, the product of the wear 
and teat of a subatance of very advanced manufacture, and depending for 
its quantity on the collateral causes which produce a greater or leaa actly- 
ity in the latter. Hence, the stoppage or partial auapenaion of cotton and 
other textile manafacturcs is sufficient to account for occaaionaf, and 
especially for local, scarcicy. a 

It would appear, also, that, apart from occasional depressions of the 
mano&cturea, or the wear and tear of which the raw material of paper 
chiefly depends, the demands of the paper makers have been greater than 
can be supplied by the le^s increased rate of consumption of the manu- 
factured products. While this has been the case, other consumers of the 
raw material have come into existence, railroads and steamboats now 
exhausting a very large quantity of cotton and other waste for wiping 
machinery. 

The disadvantage of the raw material of paper making being dependent 
npon manufactures, having no immediate relation to its supply and de-a 
mand, and the tact, also, that the growing thirst for literatnre ia at a greater 
rate than the increase in the manufacture of cotton and ftaz, seem to fur- 
nish adequate reaaons why the supply of r^ does not meet the iacreascd 
demand. 

Before noticing the various improvements that bare recently been 
brought forward or suggested, let us glance at the present actual condi- 
tion of the business of paper mating in the United Slates. 

We find that there are, in the United States, 760 paper-mills in actual 
operation. Allowing 4 engines to each mill, and calculating that each 
engine Will make 300 pounds of paper a day, the quantity of paper made 
in the year will be as follows : — 

Number of mills, 750 ; number of engines, 3,000 ; number of pounds 
of paper per day, 000,000 ; number of pounds of paper in the year, 
allowing 300 days to the year, 270,000,000 ;' value of this paper, at 10 
cents a pound, $27,000,000. 

It is estimated that one and a half pounds of rags are required to make 
one pound of paper. Adopting these data, we find that 405,000,000 
pounds of rags are consumed in one year ; their value, at 4 cents a pound, 
being $16,200,000. 

The cost of labor is one and a quarter cento upon each pound of paper 
manuliictured, and is, therefore, $3,375,000 a year ; and the cost of labor 
and rags united ia $19,575,000 a year. 

The cost of manufacturing, aside from rags and labor, estimated tiom 
ad^ng together the cost of ielta, wire-cloth, bleaching powders, ftj;l, ma- 
chinery, interest and fixed capital, i 
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t^.asO.OOO. Adding this to the cost of rags and l&bor, we find that $23,- 

625,000 U tlie total cost of manu&icturing paper worth $27,000,000, a 
meaauTG of profit by no means unreaaonable, and which might even be 
consideied Hmall, were not the manufacture comparatively &ee iroEn those 
sudden changes that affect the raonufactnro of cloth and metala. 

Light as we may esteem it, there are few branches of business of more 
importance than the rag trade. No other country in the world, strange to 
B^y, ia more dependent upon rags than the United States ; and this is, in a, 
great peasure, attributable to the immense consumption of paper in the 
publication of newspapers, magazines, and works of all kinds, besidea 
what is used for oonimenftl and mercantile purposes. 

The following table shows the quantities of rags imported into the 
United States during the years 18fi2 and 'fiS, the source from whence 
obtained, with their value : — 
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For the four yeara, 1850, '51, '52, '53, the quantity of tags imported into 
the TTnited States amounted to 97,646,035 pounds, coating f 3,262,000, oi 
about three and a third cents per pound- 
In 1850 we imported tags from nineteen countries ; in 1862 from thirty- 
two ; which increment seems to have arrived near the ultimate limit, ea 
we were only able to add Peru to the list in 1853. 

Italy seems to be the great source of supply. In 1850 we obtained 
nearly flalf as many pounds from there as tiom all other places, while the 
amount paid exceeded half the whole sum. In 1851, the quantity and 
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^ce of Italian rags only exceeded one-tliird of the amount by a trifle. 
That IB the only year in the four that Fnuda and Denmark fumiahed 
any rag». Holland, Britiah East Indiea, France on the Atlantic, Mexico, 
are only in the leceipta of 1850. Oibialloi and France, on the Mediter- 
ranean, only appear in 1852. 

The point moat wOTthy of note is the regular idling off in the receipta 
from Italy from 1850 to 'S3. Thus we have ten milliona, nine milUona, 
aeren millionB,fouT nullionaof pounds per annum. It is this that has driv- 
en dealers to scour all other couiitriea likely to afford the necessary supply. 
In this they Buoceeded in 1851, gaining a little otbt five millions of pounds 
upon the year previous ; but the next year tbey fell back seven and three- 
qnarter millions of pounds; and, uotwithatandlDg the very Isi^ly 
increased demand E]T paper irithin four .years, the imports of 1853 are 
only a trifle over two millions of pounds more than 1860. One thing in 
the above table strikes us as somewhat curious : that is, that we import 
rags largely &om ^England ; and we see by her Custom-House returns, 
that the impmts into that country last year were 9,687 tons— 21,698,880 
pounds — and her exports 2,463 tons — 5,414,880 pounds. Our imports 
from England the same year were 2,669,005 pounds. 

Tbe cost per pound, of our imported rags, has been as follows ; 1850, 
S61-100C. ; 1851, 3 46-lOOc; 1852, 3 i2-100c { 1853.3 46-100. 

The following table shows the amount of our exports and imports of 
paper, and imports of rags, from 1838 to 1850 ; — 
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In 1853, there were 304 pqier-mills at work in England, 4S in Scotland, 
and 28 in Ireland. The duty (three half pence per pound) amounted to 
upwards of £925,000, so that die annual value of papct manufactured in 
tliose countries could not be less Chan £3,700,000, the average value of 
paper being estimated at luxpence per pound. 

France, with a population of 36,000,000, turns annually into paper 
lOS.OOO tons of tags. Of these, 6,000 tons are imported. In that country 



the exportation of raga has been ptohibtted by law sine 
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England, with 28,000,000 inhabitants, requires jeaxlj 90,000 tons of 
rags, 16,000 of which are imported. 

The coDHumption of paper in the United Statea ia said to be that of 
England and France added together. There are used here 6,000 toaa of 
■trnw for wnq)ping paper and paste boards, and dnrii^ the last few yean 
the impoTtatioa of raga haa arersged 10,000 tons. In 1860, Italy sent to 
this country S,000 tons, and in 18S3 only 2,000, this deficiency being 
compensated by importation from new places, such as BnsBia, Chili, and 
Peru. 

The above clearly thows that industrious or rich nations require m<»e 
paper than they can make with their own rags, and that the deficiency of 
home supply is made up by pncclmse from their less adranoed neighbors. 
But progress is going on erery where very rapidly, and every where, as it 
seems to be the case 'with Italy, the expottalion will go on diminishing. 

Many attonpts have beeo made to furnish new raw materials for paper, 
bnt hitherto with only partial success. The failure generally results &odi 
oneormoieoftbiee causes, (a.) Some fibres require so much cost to bring 
them to the state in which they are offered to papra makers, in the form. 
of rag9 or cotton waste, that in point of economy they cannot enter into 
competition with the' latter, (b.) Certain Sbrea lose so much weight in 
bringing them to this state, that they cease to be economical, (c.) Certain 
fibres, which are well adapted on account of their texture for the paper 
trade, present so many difficulties in bleaching them as to render them 
unfit for white paper. 

In the United States, if new materials are to be introduced for the manu- 
facture of paper, the difficulties to be overcome are for the moat part chemi- 
cal, and not mechanical, in their nature. The mechanical departments of the 
maniifiictare of paper have attained to an astonishing degree of perfection, 
until the whole process, trom Uie time when the boUed rags enter the 
engines until they are reproduced as paper, is almost automatic. But the 
chanistry of the operation, the cleaning, the bailing, the sizing, and the 
bleaching, are yet rude and imperfect. And what is true of paper-making, 
is true of almost every other branch of manuiacturing in this conutry. 
The departments in which pr<^esa has been made are mechaoioal, and it 
ia only here that a high degree of pcrftctioc has been attained to. And 
thin result is a natural one; our mills and our workshops are filled and 
surrounded with an intelligent population, trained by exantple fr6m their 
youth up, and continually stimulated to invent. Their mechanical educa- 
tion, acquired almost instinolively, mates them ready to perceive and appre- 
ciate mechanical princijdes, and their minds and enei^es are couatanUy 
directed towards the eeonomization of power, to the application of force by 
new methods and for new purposes, or for the improving and perfecting 
of old plana and arrangements. But with chemistry it is altogether diifer- 
ent. Its principles cannot be acquired by observation, but only by long 
study and practical working. The science itself ia regarded by many as a 
collection of imsyatematized facts, and to some extent this is undoubtedly 
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true. Therefore it is that the chemical department of American manuikc- 
turingia far inferior lothamechonical. Until within a reeent period, there 
has been no applied chemittrf in the United States — onr ptrxxaaai are 
foreign, learned fiom foreign books, and our chemical ardaana are aI«o 
foieigneTs. And here it may be remarked, that chemical improvemente of 
practical TBlue, originating in Europe, do not find their way into text- 
books and magazines for the information of the many until they have 
been long known to private manufacturers, or have been replaced by other 
improvementa of greater value. 

Empirical eiperiment rarely leads to success in chemistry. The ma- 
terials from whicl^ paper can be manufactured exist in abundance ; but 
this avails nothing ao long^as the cost of converting them into paper 
exceeds a certain limit. The attempt to convert straw into white paper is 
sn example. That it can be effected is no question, but that it can he 
eflteted pmBtablj' is yet to be demonstrated. The proceaa as ordinarily 
pursued is a simple one, and not covered by any patent The heads, grain, 
and all knots and joints must be removed by chopping and irinnowing ; 
B process involving considerable expense, and much loas in weight. The 
nlica investing the straw, together witli moeh gum and coloring matter, 
must be then removed by the action of a caustic alkali. The alkali elfects 
the separatLon of these substances by uniting with them and forming 
soluble silicate of soda, or potash and soluble soaps. It is claimed that a 
large part of the alkali so expended may be recovered by evspmating die 
residuary liquors and calcining the deposited matters. Theoretically this 
can be done ; practicallj, with economy, it cannot. In Hiese operations, 
&nd in bleaching, the straw suffers a depreciation !n weight of at least 60 
per cent., and is then inferior to r^ stock. From long and careful expe- 
rience, we are convinced that white paper cannot profitably he roanuikotured 
&om straw, or analogous materials, by any of the processes now in use. 

The direction in which improvements in the manufacture of paper are to 
be songht for is in diminishing the waste which the ordinary stocks now 
used experience in thmr manuGicture, in availing ourselves of the refuse 
fibres of the hemp and flax plants, (thousands of tons of which are now 
annually Wasted in the United States and India,) and in discovering a 
method of bleaching and working the fibres of various endogenous plants, 
as manilla, sisal hemp, and the fibre of the corchorus (gunny), the Sun 
Hemp (CWrfoioria), and the " Coir" fibre. 

The ordinary method of cleaning rags and "Cotton waste" &om the 
■ dirt and other impurities, is by boiling them under steam pressure, with a 
miitore of caustic lime and a little soda-ash, for twelve to tTrenty-fouT 
hours. In this treatment, the most violent and powerful among chemical 
reactions, the lime is often used in the solid, or pasty state, as well as the 
soda-ash, by which no small portion of the cellulose is absolutely de- 
stroyed, converted in soluble compounds, to be washed away in the first 
engine. By this treatment some varieliea of rags lose fifty per cent, in 
wdght after washing, and on ordinary cotton waste the depreciation is 
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nearly as great. In the last cue it should be lemembered that the ma^ 
teriol U new, poasGasing its full atrength, and has not been subject to 
depreciation by use. Here then, in these instances, one-half of the 
material is needlessly deatioyed at the commencement of the operation. 

The only valaable improvement recently brought out for the improTD- 
ment of paper-making, and which is designed to meet and obriate the 
difficulty aboTe alluded to, ig embraced in a patent granted, in, lSfi4, to 
Darid A. Wells, of Massachusetts. His improTement, baaed upon some 
of the simplest and most beautiful of chemical reactions, is as follows : — 
It baa been found that a caostic alkah, in solution, if kept below a cer- 
tain limit indicated by the hydrometer, is capable of dissolving and holding 
in solution, causdo lime, or other alkaline eafths. 

If a certain limit of strength he exceeded, the alkaline earth is jrtta^- 
tated. Remembering that potash and soda form, with gnm, grease, oils, 
eoknng matters generally, and silicia, soluble salts, and that the alkaline 
earths form, with the same aubstanoea insoluble salts, let ue eappose a 
■oltttian of on alkaU containing lime, as described, to act on a mass of 
material, as colton-waste, for the purpose of cleansing the sane. The 
solution bang heated, the alkali attacks the grease, and becomes conrcrted 
into soap. In ordinary cases, the operation would here terminate, Tfaa 
atom of alkali, joined to the atom of grease, is inert to remove and render 
■oluble any other atom of grease, and is therefore lost. But when the 
eaostic alkali has lime dissolved with it, the case is different. No sooner 
has the alkah sdzed and liberated from i(a combination with the fibres one 
atom of grease, than the lime, by virtue of its forming with the &t acids 
insoluble salts, takes greane from the alkali, leaving the alkaline particle to 
repeat its work, and again be renewed. The mult is, that weak alkaline 
•olutiona can thus be made to do the work of strong ones, and the expense 
foils almost wholly cm the cheap alkaline earth, leaving the dearer alkali 
almost untouched and unimpaired. 

India <u a svurcs of maitriab for lA» manufactun of paper. — At the 
request of the English Board of Trade, Dr. J. Forbes Itoyle, distinguished 
for his acquuntance with th^ vegetable productions of Southern Asia, has 
published the following information respecting the fibrous materials of 
India, which may be rendered serviceable for the manufacture of paper i — 

■' In reply to the reference from the Lords of the Committee of Privy 
Council for Trade, requiring my opinion teepectiog increased sui^liea of 
raw maCmals for paper making, I b^ to be allowed to observe, that it is a 
subject on which I have of bta been frequently consulted, and hav« 
communicated much of the following information : — 

The abtous parts of many lily and aloe-leaved plants have been converted 
into excellent paper in India, where the fibres of tiliaceous, malvaceous, 
and leguminous plants are employed for the same purpose— as in the 
Himalayas, one of the lace bark tribe is similarly employed, and in China 
one of the mulberry tribe, and tho nettle in Holland. I mention these 
various sourcesi becau-ic plautn belonging to the same families as the above 
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abound in India and other warm coimt^es. and are capable of yielding a 
Tery sbundiint and never-failing supply of Bufficiently cheap and Tery 
excellent materials for paper making of all kinds. Some nay be used 
without any further prooess of bleaching, but fJl are capable of having 
any color they may poeaess dettroyed by chemical ineanB, aa I would not 
except the jute canvas or gunny ba^ng, because I have seen Bpedmena 
of jute of a beautiful silky white, both plain and manufactured into 
fabrics for furniture, be., ae shown at the East India House. As the 
Chinese make paper of rice straw and of the young shoots Qf the bamboo, 
while the Hindoos make copes of different grasses, (such as Saccharuin 
Hunja and Saccharum Sara,) strong enough for their Persian wheels, as 
well as for towing lines, it is evident that theee, and probably many oChera, 
contain a sufficiency of fibrous material for paper making. The cultivated 
cereals cannot well be turned to much account, for their straw fonoa the 
chief food for cattle ; but as the country abounds with grass jungles, 
which are in die autumn cd' evra-y yeat burnt down in order that the 
young blades may spring up and afibrd pasturage for cattle, it is evident 
that there are many situations where a sufficiency might be cut down 
before it has become perfectly dned up, and converted into half-staff tot 
paper makers. 

Of the sedges, also, some are, in India, employed for making ropes, as 
the Bhabhur or Eriophonim CanDabuium, for m alting rope bridges for 
crossing some of the hill torrents. The papyrus, we know, was used by 
the Egyptians tm making their paper, but it was by cutting the ntaterial 
into thin slices and making them adhere together under pressure. But 
others of the genns, as the Cyperus legetum, are used in India for mat 
making. As these plants, as well as rushes,- grow together in large 
quantities, it would be quits possible in many places to turn them to 
profitable account. 

Many parts of the world abound in the lily and aloe-leaved plants 
which have been alluded to above, and of which the leaves contain much 
easily separable fibrous materials. These belong to the genera Agave, 
Aloe, Yucca, Sandviera, Uromelia, and others, all of which abound in 
white-colored fibres, applicable to various useful purposes, and of which 
the tow might be used for paper making, and considerable supplies 
obtained. Pi^ier nsed to be made from the Ssnseniera in Trichinopoly, 
and some made of the unbleached agave alone, and also mixed with old 
gunny bass. 

Among cultivated plants fliere is probably nothing so weU calculated to 
yield a .large supply of material fit for jnaking paper of almost every 
quality as the plantain, (Musa Paradisaica,) so extensively cultivated 
in all tropical countries on account of its fruit, of which the fibre- 
yieldii^ stems are applied to no useful purpose. The plant, as every one 
acquainted with tropical countries knows, is common near the poorest huts 
and in the largest gardens, and is considered to yield by far the largest 
quantity of nutritious matter. Its &uit in many places supplying the 
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place of bread, and in compoaition and nntritioiia Talue approaching next 
nearly to tbe potato, may, if produced iu too large a quantity, be preBerred 
in (he same way as fi^, or tbe meal may be aeparated, aa it resembles rice 
mmt nearly in compoaidon. Each root'Btock. throws up iiom aix to eight 
Items, each of which must be yearly cut down, and will yield fnim three 
to four pounds of the fibre fit for textile iabiica, for rope niaking, car for 
the manufacture of paper. As the fruit already pays the expenses of the 
culture, this fibre could be aiforded at a cheap rate, as from the nature of 
the plant, consisting almost only of wafer and fibre, the latlei might easily 
be separateil. One planter calculates that tt could be afforded for £19 13*. 
id. per ton. Some rerj useful and lough kinds of paper have been made 
fi'om the plantain, and some of finer quality &om the same material in 

All the plants which have been already mentioned are devoid of &ue 
bark, and are called endt^enons in structure. Simple pressure between 
rollers and washing would appear to be sufficient for the separadon of 
the fibres of most of them. But the following familiea of plants are all 
possessed of true bark, which requires to be sttii^ied off, usually after 
the stems have been steeped in wato', before their respecdve fibres can be 
separated from the rest of the vegetable matter. 

The Sax plant abounds in fibre, but this is too valuable to be converted 
into paper. India, however, grows immense quantities of the plant on 
account of itq seed, (linseed,) which is both consumed in the country and 
exported in eaca'moua quantities ; but nowhere is the fibre turned to any 
account. This is, no doubt, owing to the climate not fevering the forma- 
tion of soft and fiexible fibre ; but the short fibre which is formed, and 
might be easily separated, would be valuable for paper making, and might 
add to the agriculturist's profits without much additional outlay. 

So some malvaceous plant« are cultivated on account of their fruits bedng 
used as articles of diet, as okhra (Aibiicut eiBulentiH) of the West Indies 
and of the United States. The ram-turai of India is closely allied to it, 
and is cultivated for the same purposes. Both plants abound in fine 
flexible fibre, which is not, but might be, easily separated, and aflbrd a 
considerable supply, especially if the cultivation was extended in the 
neighborhood of towns. Paper is made from a species of hibiscus in 
Japan, and hibiscus sabdariiTa is cultivated in India on account of its jelly 
yielding calyxes. Numerous other species of hibiscus, of lida, and of 
other genera of this family, abound in warm climates ; several are culti- 
vated in different countries, as hibiscus camabinius in India, and lida 
tititefolia in China ; more might be so. They grow quickly, and to a la^ 
size, and abound in fibrous material of a fine, soft, flexible quality, on 
which account they might be cultivated with profit, and the tow be usrful 
to the paper maker. 

The filiaceED are likewise remarkable for the abundance and fine quality 
of fibre which many of them contain. Pilia Europo produces the enor- 
mous quantities of bass exported from Russia. Corchoms olitoiius and 
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coichoma oapBularis, the leaves of both of which KK Qsed ai ■ TegeUble, 
yield the luge supply of jute imported into this country, u -well a« the 
gunny cloth and bass exported even to America. SeTetoI ipeeies of 
greivia jieia edible fruit, on which account they are cultivated. Othen 
abound in the jungles, and most would yield a valuable fibre, aa aome of 
tliem already do, for commercial purpoaea. Some paper ia made fi^m 
gunny basa. Some of the leguminosa also abound in valuable fibre. 
Ciotalaria juncea yields the common sunu of India. Scebania caniiibana 
yielda the dranchi of Bengal, while banlimia racemeaa ia used for making 
rope bridges in the Himalayas. The fibre of Parkiiuonia aeuleata was 
sent to the exhibition in ISSl expressly as being fitted for paper Tn^^ing ; 
though colorless, it wants strength. 

Several plants produce Urge quantities of a wlky cotton-like substance, 
not applied to any use, Buc)^ as the silk-cotton tree, the mudar of India, 
and aeyeral speciea of aacchanun, which might be collected where labor is 
cheap, and wonld no doubt be well fitted for conversion into pulp for 
paper. 

Among the nettle, the mulberry, and bread fruit tribes of plants, there 
nie many which seem well calculated to yield' material for paper making. 
The Chinese, we know, employ the inner bark of moma, now Bronpone- 
tia papyrifera. Thie, no doubt, produces some of the Chinese paper, 
which is remsrkable for toughness. I believe that the t«fuse cuttings of 
the bosh cultivatiou of the mnlberr; in Bengal might be turned to 
profitable account. The barks of many stinging (Urtica) and of stingless 
(Bochmeria) nettles abound in fibres remarkable for strength ; tlie tow of 
these might be converted into paper stuf^ if not required for TniTiii[r irith 
wool. 

The weeds of troj^cal countries which grow in such luxuriance, and 
among which are speciea of aida, of greivia, of corchorus, of triumielta, 
and of many other genmra, might all yield an abundance of fibrous 
material if the refuse of the above cultivated [daots was found not to be 
sufficient. Some simple machinery for separating the fibre would greatly 
facilitate operatione, while the expenses oC freight might be diminished by ' 
compreaaian, or, aa su^esled, by packing the material as dunnage; and 
the cheapness of labor, aa of every thing else, in many of these countries, 
would enable material for paper making to be brought here in great 
abundance and at a sufficiently cheap rate, if tmlinary pains were taken 
by the consumers in Europe to encourage the planter or colonists of a 
distant region." 

As has been already remarked, it has been found impracdcable to 
convert many of the East India fibres, gunny and manilla, into white 
paper, on account of the difficulty experienced in bleaching. The cause 
of this difficulty, as ascerlained by a course of careful experiments by the 
writer, is this : The fibres contain a v^etable acid coloring matter, united 
to a salt of iron, existing naturally in the plant, and pMb(d)ly set &ee and 
chained in character by the course of preparation, and by the decompo- 
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ritioii which the fibw undergoes. This acid is probably crenic or some- 
thing analogous, and as its combining proportion is enormously great 
compared nith that of iron, a email amount of bass, therefore, proTSfi 
BuiGcient to saturate it. Under these circam8tani;e9, the fibre'is its it were 
artificially dyed with n bat color, bit in with an iron mordant ; and until 
this, difficulty is oreroome, the bleaching of these materials is next to 
Impossible. 

Th« fbUdwtng are some of the recent improvements in relation to paper 
making which have appeared during the past season. 

The following ia an extract fivm the specification of ■ patent granted to 
Uessis. Lavender & Lowe, of Baltimore, for preparing a material for 
paper from the Bonthern cone : — 

We take the article called Reeds, in the Carolinas used for fishing poles, 
and farther Bouth and West called Cane, and by botanists called the 
Amndinaria MaCTOaperma of Uichaux. These are first passed through 
rollers, ao as to crush them fiat, and cut into convenient lengths of three or 
four feet, and then laid compactly in a suitable vessel— we prefer a tub or 
vat of yellow pine plank, because it is a wood not easily affected by acid. 
MuriatiG or sulphuric acid, of a strength of about eighteen degrees Baume, 
diluted with an equal quantity in weight of water, is then poured upon 
the cane, enough to cover it. Suffer the cane to remain in this position 
until full; disintegrated, which is ascertained on trial, by the fibres easily 
separating and being very tender. The time required for maceration is 
two or tjiiee days. Then draw the add off for future use ; then add 
cream of lime, or any carbonated or caustic alkali, in quantity sufficient to 
neutralize the add absorbed by the cane, with water sufficient to cover it, 
and let it remain in this alkaline solution ten or twelve hours. Let the 
solution then be drawn off, and take the caoe out carefully as' it is tender, 
and dry it in the most convenient mode. When thoroughly dry, the 
fibres, though they separate from each other easily, yet retain thdr 
original strength and tenacity. Pass the cane tJien through a iaake simi- 
lar to that used for breaking flax and hemp, and clean it, and it becomes 
fit for use, and shonld be put up with the fibres laid out straight and r^- 
nlar, as Kentucky hemp is prepared for market, unless it is put up 
expressly for paper making, in which case it is unnecessary to use such 
care in putting it up strught. 

Paper from Peat. — J. Lallemand, of Beaanijon, France, patentee. The 
inventor first washes the peat thoroughly, to separate all the earthy from 
the fibrous portions, and then places these latter in a strong caustic lye, 
where they are miSered to soak for twenty-four hours. They are then 
removed, and placed for about four hours in a bath of weak, hydro- 
chloric acid, and kept constantly agitated. After this they are washed in 
clear water, and then placed in a weak alum solution. After this they 
are bleached "with chlorine, and roixed with from five to ten per cent, of 
rag pulp, and then go through the other common processes for making 
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A patent for the manufacture of paper from wood hsa been taken in 
lEngland, by B. A. Bcooman, of London. In this, the machinery pre- 
ferred to be employed, for the purpoae of obtaining the fibre* of wood and 
wtiody Bubslaacea, congists of a millstone or miltstonea, or metal roller, 
cylinders, or rasps with roughened aurlaccs, which are earned to act upon 
blocks or pieces of wood held in a &ame, always in the direction of the 
gfnin thereof, a current or stream of water being directed on to the stone 
or olher reducing agent immediately before its contact with the wood; A 
gau^ is provided, to prevent the passage with the water of such portiona - 
of tiie wood or woody fibres as may not be sufficiently reduced. The 
fibres come from the stones, rollers, cylindeca, or raapa, in a state of pulp, 
and are passed through Hieree of different gauges, from which they are 
taken, to be applied to the manufacture of diiferent qualities of paper. 
The pulp thus obtained may be miied with rag pulp, and with various 
other ingredients now employed in the manufacture of paper ; and the 
pulp is snt^ected to form it into paper. The wood pulp may be bleached 
by any ordinary process, oi by means of the following prooess : Mix the 
pulp, in the first place, with a solution of carbonate of soda or soda ash, 
akd subsequently with a, solution of alum ; the strength of these solutions 
being regidated by the degree of whiteness required to be given to the 
pulp. The relative proportiona of the two chemical bodies in their re- 
spective solutiona are about two to one ; that is, the quantity of carbonate 
of soda contained in its solution should be about double the quantity of 
alum contained in the solution of that salt. The total quantity of both 
required, Is about one-tenth by weight of the pulp operated on. 

The patentee claims, first, the manufacture of paper from wood and 
woody fibres, reduced to fibrous pulp by means of mechanical agents, 
acting in the direction of Qie length or grain of the said fibres, and paral- 
lel thereto ; together with water or other suitable liquid, applied in the 
manaet described. And, second, the particular arrangement of machinery 
described, for reducing wood to fibrous pulp suitable for the mannfactnie 

The following notice of another improvement is taken from Ifeteton't 
Journal, George Sti^ of -London, patentee :— 

In carrying out his invention, the patentee makes use of stntw, or grass, 
"gniiny bagging," and "hemp beting," preferring, however, the em- 
ployment of straw. When straw, grass, or vegetable fibre of any similar 
kind is employed, the first process made use of is, to cut the straw or 
fibre into lengths of about half an inch, — which may be done in a chaff- 
cutting machine, or any similar apparatus heretofore employed for the 
purpose ; after which, the straw or fibre ia winnowed, by any suitable 
coMrivance, in order to separate tbe knots and other portions of the fibre 
which could not be readily reduced to the consistency of pulp. The straw 
<» fibre thus treated, or the gunay bagging, or hemp bagging, after hav- 
ing been suitably prepared, is placed in a boiler or vessel, together with a 
sufident quantity of deu water to covet the fibre or other material, and 
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boiledfor tiiCBpBoeof cncor two hours. This boiler or vessel Ufnraiihed 
with partitiDn or diaphTsm, finely perforated, oi composed of gsuie oc 
similar mMerial. through which the water may be dtained off from tha 
Bbce or other material, aiid cairied away through a discharge-pipe, whioh 
is brought into ctmuection with the lower surface of the boiler or Teaael. 
AfKr this process, the flbre or olber niateiial Is to be immersed in lime- 
water, in the propoitioii of about 1 cwt. of lime-water to every cwt. vt 
naienal, and to rem«n so immmsed for the spttoe of about twenty-fbnr 
hoon, the mixture being occasionally stirred. AfCo' the exiMration of 
this lime, the lime- water is to lie dnioed off, and a ftesh solution poux«d 
on, which is again drained off as before. When dii» operation has been 
continued during about three days, the fibre or ottier mataaal is to be 
placed in water, to whiob alkali has I>een added, in the proportion of about 
10 pounds of alkali to every 1 cwt. of water, and boiled for iJie space of 
two ra three Jiours ; the alkaline solution is then drained off in the man- 
ner before described. After the fibre of the material has been thus treated, 
it is washed and bleached in the same manner as when bleaching nga ; 
that is to say, by running it into tanks <a vessels, with a quantity of 
chlorine or bleaching powder snfficient to bleach it to that degree-of 
whiteness which is required for the quality of paper to be made. After 
being thus bleached, the straw, or other fibre or ""'t"'«l| may bo washed 
and beaten, and reduced to pulp or half stuff, in the usual manner ; and 
the pulp or half stuff may be converted into such paper as shall be re- 
quired by the process heretofore in use. 

The patentee claims the substitution of lime-watm for other alkaline 
Kdutiona hereU^ore employed in the maceration of straw, grass, or other 
Testable fibre, or gunny bagging, or hemp bagging, used to fism the 
pnlp or half stuff, in the roanufiKture of such descriptions of paper as an 
produced irom the aforesaid materials. — Nneton,'» LondoH JottnuU. 

lioHtifaeiure of Paper from Coa-dung. — The following communication, 
by Dr. Lloyd, of England, is published in the Journal of the Socie^ of 
Arts:— 

Attracted to the subject of paper-maldng by aa accidental drcumstance, 
and aware of the very great variety of vegetable substances that have, 
irom time to time, been proposed to be so employed, and of those which 
are actually in use, wholly at in part, as substitnte* (br the costly, •■ filthy 
rags," I was induced to make trial of the fibre derived from some of oni 
- common grasses. Reflecting, too, upon the condition of the fibre of the 
flax plant having undergone all the destructive chanoes and changes, 
daring a course from the living plant to the almost decayed fn^ment of 
rag, and contemplating the wonderful tenacity and endurance of the fibre 
in resisting the' destructive agency of all the repeated mechanical ftid 
chemical operations to which it is subjected up to the period of its be~ 
coming iair linen cloth, and afterwards, through the incessant action of 
wear, and the no leas destrucUve opnationa of the laundress, — and the 
tcaoiition through the tag-bag to its oonunittal to the p^«c-miU, in wUA 
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Ae fibre is finally lesolved into estresae tenuity ; sod obaerring that the 
fibre of atanj plants passes, uniiljured, tluough the 81101001017 canal of 
the cow, — I concluded that the etmw at the flax plant might be advan- 
b^eoaBly employed in the numafitature of paper, having pieviously yielded 
a eonnderaUe mnount of nourishment as food for cactte, which, in the 
ordinary treatment of the plaot, is entirely wasted. I accordingly insti- 
toted some experiments, both in the use of flax-straw aa food for cattle, 
and in the convendon at the same straw, after its passage through the 
alimenbuy canal, into paper, •■ 

Aasaming the straw of the flax plant to contain the sane nitrogenous 
elements aa the seed- vessels, it appeared probable that, when cut into chafT, 
and mixed in varying proportions, either with the chaff of certain grasses, 
■eleeted for their strength of texture, as common dog's-tail grass, (cynom- 
nu criitatuM,') or with that of oonimon hay, it would, in the process of 
mastication and digestion, yield a considerable portion of fiesh-making 
BUlziment ; and by the same natural process, all or the greater part of the 
soluble matter being thus separated, the pure fibre would remain in the 
excreta, which, hang retuned in convenient receptacles under the feeding- 
Btalls or boxes, which should be " boarded." or perhaps half- boarded, and 
the liquid porti<Hi being separated by pressure, after a cerCaia d^ree of 
dilution with water, would be preserred as manure to be returned to iJie 

We have thug at command a natural and most economical "rag-en- 
gine" for the separation and comminution of the fibre in the jaws and 
teeth of the ruminant machine — a series of macerating vessels in the 
stomachs and alimentary canal, in which the soluble matters are detached 
and lemoved, not as vraste, but destined, not only to keep in repair the 
mechiite itself, but, by Increase of weight, to add most materially to its 

As the present purpose is not so much to treat of the feeding qualities 
of flax-straw, or of the value d the liquid portion of the excreta thus 
obtained for the purposes of manure, but rather to show that a useful 
and economical pap» con be made from the solid portion, it will be suffi- 
cient to sttue, that, in the experiments undertaken last year, the nutritious 
properties of the flax-stiaw were very evident, notwithstanding the 
increased time and labor in chewing the end of such tough material 
demanded j and with respect to the value of the liquid manure, nothing 
need be added to the remark, that ita qualities will, of course, greatly- 
depend upon the nature ot the food from which it is in part derived ; so 
that, whatever he the value of flax-straw when so used, as compared with 
other Ruhetaoces, the value of the excreta, as manure, will be in the same 
pwportion. One remark may, however, here be mode with- respect to the 
money value of the straw, which, to cultivators, is of prime importance. 
A good crop of flax, such as spinners would give the best price for, would 
be too valuable for a farmer to use as food tor cattle only ; and even in 
r^erenoe to the ultimate use of the fibre, when freed from the soluble. 
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nutritive matter for paper-m&king, in the mannei bere proposed, the cost 
might, perhapa, be too great at pi«sent ; but the quality of straw that 
would be of the highest value for making yam would not be that which 
would be preferred for food ; and tor paper -making, the inferyir would, in 
all probability, be quite as useful. It is a common complaint of peraons 
attempting to grow flax in new districls, that they cannot find a market 
fi^ it, and consequently many hare been deterred &om growing this plant 
by having no use for it, nor being able to sell it advantageously. Now, 
though the cultiratora of flax generally k^I not be able to derive the fnQ 
advantage of the proposed novel use of the straw by beeonung paper- 
makers, yet it may oftentimes induce them to decide in favor of its culti- 
vation, to know that both the atiatT and seed may be used profitably aa 
tbod, and that an irr^ulai or " ragged " crop, which would be of com- 
paratively little value to seU to the flaz-iiunner, would still prove lema- 
neiative to the grower. 

The liquid portion of the cow-dung having been separated by mechani- 
cal ptessure, and conveyed into tanks, to be from thence distributed upon 
the land, the solid matter undergoes a washing in water, and is then 
subjected to the action of steam in closed vessels ; it is afCernrards allowed 
to macerate in water for some days, (the length of time varying according 
to the atmospheric temperature,) so as to admit of a certain degree of 
fermentation, and again washed, hy which means the fibre is more perfectly 
freed from adventitioas matter, which, being present, not only det^oratea 
tie color of the paper, but greatly interferes with its quality- in strength 
and softness. In this state it may be regarded as in the condition of what 
the manufacturers call "half-stulT;" and so &r, the work of the rag-en- 
gine has been j>eribnned by the living machine ; and the material is 
bleached, by means of some of the ordinary compounds of chlorine, to 
whatever extent may be desired. 

NEW METHOD OF FRE SERVING WHEAT. 

A Mr. Adams, in a late number of The J<ntmal of ih* London Societi/ 
of Aria, has made a suggestion for a new kind of grotiary, by which he 
thinks that grain may be safely and eiTectQally preserved for any numba 
of years. The great difficulty now is the natural moisture contained in 
all grain, and which it is never entirely divested of, by exposure to the 
- atmosphere at the common temperature, this being the cause of much of 
the sour, musty flour found in market. 
The fallowing are Ur. Adams's observations npon the subject : — 
" There does not seem to be any difficulty in the matter, if we divest 
ourselves of preconceived ideas of the nation that a granary or grain 
receptacle must necessarily be a. building with a floor or windows more or 
less multiplied in altitude. We may reason by analogy as to what is the 
cheapest and most eftective means of securing perishable commodities 
tcom the action of the atmosphere and vermin. In England we put our 
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floiu in eacka. Brother Jonathan puts his in l^arrela, wluch. does not 
thoroughly answet, • • • If Brother Jonathan wishes really to pi'e- 
serve his flour or Mb < crackeni ' undamaged, he makes them thoroughly 
drj ^nd cool, and hnmetiallj seals them in tin cans. Thia also ia a 
. oonunonproc«e8 to prevent goods from being damaged at sea. > 

"There can be no doubt that if we were to put dry wheat in an her- 
meticatl; sealed tinned ease, it might be kept as long as the famed 
• mummy wheat' of Egypt. This will readily be admitted, but the 
expense would be queried. Let us examine into this. A canisteT is a 
metallic reservoiT ; bo is a gasometer i so is an iron water-tank in a ship, 
at a railway station, or elsewhere ; and a cubic firot of water-tank on a very 
lal^ scale will be found to cost very much less than a cubic foot of 
oanist« on a small scale. And if a bushel of wheat be more valuable 
than a buahel of water, it will clearly pay to pnt wheat in huge canisters 
of iron. 'The wheat canister, in short, should be a wrought or cast metal 
tank of greater or lev size, according to the wants of the owner, whether 
fOT the farmer's crop or the giBin-mercha.nt's stock. 

" This tank should be constructed oJI small parts, conuected by screw- 
bolts, and consequently easily transported from place to place. The 
internal parts should be galvanized, to prevent ruat, and the external part 
also, if desired. It should be hermetically tight at all the paints, and the 
only opening should be what is called a man-hole — that is to say, a 
canister-top where the lid goes on, large enough to admit a man. When 
filled with grain, the top should be put on, the fitting of the edge forming 
lui air-tight joint. Wheat pat dry into such a vessel, and without any 
vermin, would remain wheat any number of years. But an additional 
advantage (o such a reservoir would be au air-pump, by the appUoatiOD 
of which, for the purpose of exhaustion, any casual vermin would be 
killed. If the grain were moist, the same air-pump might be used to 
draw « force a current of warm air through it, to cany off the moisture. 
By this process, and subsequently keeping out the air, the grain might be 
preserved for any length of ttme. As the reserv(nr would be perfectly 
air-tight and water-tight, it might be buried in the ground with perfect 
safety ; and thus cellats might be rendered available for granaries, econo- 
mizing apace of comparatively little value. The grain would be easily 
poured in from the snr&ce ; and to discharge it, an Archimedean screw 
should be used- The size of the reservoir should be proportioned to the 
locality, and it should hold a specified number of quarters, so as to serve 
at a measure of qiiantity, and prevent tie expense 01 meterage. • • • 
If constructed above the ground, a stair or ladder must communicate with 
the upper part, and the lower part most be formed like a hopper, for the 
purpose of discbarge. For many farm localities this arrangement might 
be best, and wheat might be thrashed into grtun direct from the &eld and 
etmed. ■ ■ • Granaries of this description would occupy less 
than one-third the cubic space of those of the ordinary descriptiou, and 
their cost woi^ be less than one-fifth. • • • With this security 
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tOt Btoring safely, a brmer would hara lets heaitaticiii in touring great 
bieadtha of land. He would not be diiven to market under an average 
Talue, and might choose hu own time iai Belling. The fear of loss being 
dispelled, people would buy with less hesitatioii, and the great food stores 
of the community would, by a whokMnne competition, intuie the great 
mass of the conuntmit; against a short sup^dy. But as long aa uncer- 
tainty shall prerail in the storage of grain, ao long will it be a periloua 
bade to thoae engaged in it, and so long will the food of the community' 
be subiect to a Toy iiregulaz fluctuatiiMi of price*. There ia nothing 
difficult in this propoaition. It is merely applying existing arrangementa 
to unnsnal cases. Tbei« needs but the practical example to be aet by 
infiuential people, and tfae great mnaa will travel in the same track. To 
the wealthy agricnUarist it will be but the ampMcation of the principle 
(rf the tin-lined ccnn.bin, that keeps out the rat from the oats of the stable. 
■ ■ • Were this mode of preserving grain to become general, the 
fttoility of ascertaining stocka and crops after reaping,vroidd be very great. 
The granaries being measuiee of quantity, no hand -measuring would be 
needed, and the effects of wet harvest weather might be obviated." 

CABBOKIZATIOn OP WOOD. 

Ezteattve experimenla under the direetion of the French Oovemment 
have recently been made by Mr. Violette on the carbonization of wood. 
He hat fonnd that the carbonization of wood, eSbcted by means of hot 
steam, c<nuinenoe8 at 160 dc^., cendgrade, but that coal gets friable and 
suited for the manu&ctnre of the finer qnaliliea of gunpowder only when 
the temperature of the steam reaches £80 d^. At 360 dt^. the coal be- 
comes black, Imt at 1,000 and 1,600 deg. it gets very black, exceedingly 
compact, and very dightly inflammable. At the temperature when pla- 
tina melts, it gets so hard that it is difficult to break it; it has a metallic 
sound, and ceases to bum as soon as it ia removed trom the flame of a 
candle ; it is then like anthracite. At 280 deg. 10 per cent, of charcoal is 
obtaiited ; at fha hi^iest d^ree of temperature it yielda only 16 per cent. 
Slow carbonization ptodocea more cliarcoal than a la'pd one. The coal 
obtained at 270 deg. contains 70 per cent, carbon, 27 water, and 1.6 hydro- 
gen. Charcoal produced at Z60 deg., and suited for common cannon 
powder, contains 77 of carbon, 20 of water, and 2 of hydn^n. From 
that degree up to 1,600 deg. there ia no mote water fbnnd in the coal, and 
only few traces of hydr^en. When the steam is admitted into the reint 
containing irood, he was enabled to produce at 422 d^. charooal of the 
same nature as coal carbonated in the ordinary way at 1,200 d^. .The 
steam assists the decompositian of the wood, and carries off all the volatile 
substances. In closed retorts wood becomea almost fumble, resembling 
atone coal, but differing from it only in its composition. In closec 
retorts, at a temperature of 180 degreea, the same kind of coal may he 
obtained as in a common way at 280 d^ieea. The absorption of mwat- 
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Tire by Doal dinunishes in proportion to the temperature employed in 
its csibonization, but its power of conducting beat grows witb. the 
litgber degree of temperature employed ; the power of conducting elec- 
tricity is also much increased by a higher temperature, and the electric 
light is more brilliant. In proportion as the density of coal increases, the 
facility of burning decreases. ■ Coal obtained at a low degree of heat is 
more inflammable than that carbonized at a higher degree. While coal 
obtained at a low degree of heat bums at 3i0 deg., coal for ammuiiition 
powder requires 370 deg. ; coal made at 1,000 and 1,200 deg. bums only 
upon tin heated to cherrj-red heat. Sulphur bums only at 260 deg., but 
it occasions the defloration of saltpetre at 132 deg., while coal produces it 
at 380 deg. Thus in burning your powder it is the sulphur which flr« 
takes &re ; it ignites the coal, which in its turn communicates fire to the 

It is to be remembered that carbonization referred to by M. Tiolette 
was effected in closed retorts, by means of dry heated steam. The tem- 
peratures referred to are the centigrade. 

The improremente in the mannfacture of powder, introduced at Eb- 
quetdes, in France, under the direction of M. Violette, and which have 
giTen to the prodncts of this manufactory a reputation exceeding that of 
any other, depend on a new method of preparing the charcoal, which is 
obtained by calcination of the wood by means of a current of overheated 
steam. This charcoal, called carbon mux, has but one objection — its price. 
To overcome this difficulty, M. Goeeart has devised a metiiod of executing 
this prboees by heating with gas, which saves about 80 per cent of the cost 
of the process for healing the steam. 

It is apparent that this method is not only applicable to steam and to 
carbonization, but may be employed with advantage whenever a fluid is to 
be heated. But the author has had in view specially the making of red 
charcoal, (carbon rma,) and on this point it has been examined by the 
Committee of the Ordnance Department of ^France. The following is an • 
extract from the report of this Committee to the Minister of War : — 

" With the apparatus proposed 100 kilogrammes of wood may be car- 
bonized at once. The following is the method : The water for eraporatioii 
is injected through a pump whose piston is charged with a weight little 
above the force of tension desired for the vapor. The pressure causes the 
wster to rise through a graduated orifice, in a series of tubes arranged like 
a ladder, and enclosed in tubes of larger bore. These last convey the gas, 
amd also serve for the condensation of the steam after it leaves the carbon- 
izing apparatus. The circulation goes on from above downwards. By 
flds arrangement the cold water of the tubes will absorb the greater part of 
the heat of the gas and of the condensed water, thus beating itself more 
and more in its upward movement; it finally reaches the temperature of 
ebullitioti, and is in part turned into steam In a serpentine with parallel 
tnbes arranged so as to cover the top and sides of the foniace. The water 
vaporizes in these tubes, and ia overheated in its passage across the metal 
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turnings or granulated jmetal vitii which they are'filled. The steam' thus 
orecheated is conducted iuto a reservoir of cast-iron, futoighed with a ther- 
mometer and maaometer indicating its heat mid lensioii ; then it passes to 
the carbomzing apparatus. To pass out of this apparatus, the steam and gas 
are conducted in the enveloping tubes menUoned above ; the condensed 
water and tlie gaa, now nearly cold, pass out, to be rejected by an arrange- 
ment for this purpose at the lower part of the apparatna. The air for pro- 
moting the combuation is heated by paseing along a portion of the walls 
of the chimney and the vent holes before Hrriving under the grating, by 
which means heat is economized. The following are tha advantages of the 
method ; — 

1. Only ona fire is used for producing the overheated steanl j and a an- 
gle fireman suffices. 

2. Only tie amount of water actually necessary for producing the steam 
is heated, and just as it is required. 

3. The greater part of the heat is^utilized, which was^before carried off 
by the Bteinn and gas and totally lost. 

i. The use of metallic furnaces renders it easy to multiply the heating 
Burfacea, and at little cost. 

5. The heating is regular, the temperature -very equal, and the products 
obtained are luiiform. 

6. The beat heating effects are obtained by the arrangement for bringing 
the hot air under the grating. 

The Committee hence recommend an appropriation to enable the powder 
establishment of £^uerdes to make these arrangementB. The approjHia- 
tions have accordingly been authorized." 

GIOANTIC CLAY UODELS. 

Among the novelties of the new English Crystal Palace, are clay models 
of various forms of extinct animals, constructed of the netural size, and 
perfect in all their anatomical^ details and in the 'characteristic' features 
peculiar to the living animals. Some of these models contain thirty tons 
of clay, which have to be supported on four legs, as their natural history 
characteristics would not allow of recourse being' had to any of the 
expedients for support allowed to sculptors in ordinary cases. In the 
instancejof the lguanodon,'thiHwfls"no less than building alhouse upon/our 
columns, as the quantities of material of which the standing Iguanodon is 
composed consist of four Iron columns nine feet long by seven inches in 
diacueter, 600 bricks,^650 five-inch half-round drain tiles,^9 00 'plain tOes, 
38 casks of. cement, and 90 casks of broken stone, making a'total of 640 
bushels of ardficial/stone. This, with 100 feet 'of iron hooping, and 
20 feet of cube^inch^bar,, constituted the bones, sinews, and muscles of 
this large model, the 'largest of which there was any record of a casting 
having been made. 
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NOVEL OHIMNET COKSTEUCTION. 

The Boston Gaa Company Imve recently erected a chininej- upon a 
Bomewbat norel plan. The chimney has two-lerels, and is 170 feet high 
from the lower one. It U well known that the drought depends mainly on 
the -wBimth of the flae. At ^e baae, of course, in ordinary chimneys, 
the air is warm, and the smoke ascends lightly, but on reaching a con- 
siderabla height the air becomes cold and the diaught ceases. To improve 
the draught, this principle is employed. The chimney is circular, and is 
incaHCd by a square atiucture, which rises from the base to the top of the 
chimney ; this case or exterior wall is hollow, filled with air, and hermeti- 
caUj sealed, and, according to a well-known philosophical principle, 
becomes filled with hot air ; this air space of course keeps the fine warm. 
The chimney will prob^Iy cost aboqj $5,000. 

MANUFACTOET OF BEET EOOT SUGAH IN FRANCE. 

The quantity of sugar made from beet root, to the end of the fourth 
month of the season, February, 18S1, was 73,987,419 kilogrammes, being 
very nearly equal to the entire season of September, 1S52, to September, 
1853. No branch of commerce in France has been so successful as the 
fabrication of sugar from beet root. The original^discoTery of the 
process was due to M. Thiery, a common clerk in the office of the prefect 
of LiUe, and who shortly after became director of the firat beet root sugar 
factory erected in France at Passy, and who, as a reward for his valuable 
invention, received from the Minister of the Interior, in the year 1810, the 
sum of three hundred francs. ^ — Brusseli Jlcrald, 

Schuetzembach, a French manufacturer, well known by his improve- 
ments in the beet sugar manufacture, has lately made a very important 
improvement in this branch of industry, which is spoken of wilt enthu- 
siasm by the French papers, as insuring great economy in the manufacture 
of sugar. The improvement consifits in a new mode of lixivating or washing 
the pulp instead of pressing it by means of hydraulic presses — an apparatus 
large enough to work 100,000 to 120,000 poonds of beet-pulp in twenty- 
four hours can be constructed and put up for $1,200 ; the same quantity 
of pulp would require six hydraulic pressea, costing $S,000. The Cost of 
keeping theae presses in repair averi^es about 20 per cent., whereaa in 
the new apparatus the repairs will amount to about five per cent. To work 
six hydraulic presses requires six-horee power ; the new plan requires hut 
two. This improvement affords not only great economy jn the ■ first 
establishment of a sugar manufactory, in keeping it in order, in horse 
power and manual labor, but ^t enables the manufacturer to extract 20 
per cent more sugar from the same quantity of pulp than by the old 
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BOAP AS A MEANS OF ART. 

Dr. Tergugon Branaon, of Sheffield, vniting in the Journal of the So- 
ciety of Art), BAjB : '■ Several years ago, I was endeavoring to find an 
easy substitute for wood engiraving, or rather to find out a substance moio 
readily cut than wood, and yet sufficiently firm to allow of a cast being 
taken from the snr&ce when the deeign yn* Snished, to be reproduced in 
type-metal, or by the dectrotype process. After, trying various substances, 
I at lost hit upon one which, at first, promised success, viz. : the very 
common subetance called soap ; bat I found that much more skill thair I 
poasewed was required to cut the fine lines for surface printing. A very 
Uttle experience with the material convinced me, that, though it might 
not supply the place of wood for surface printing, it contained within 
itself the capability of being extensively applied to vaiions useful and 
artistic processes in a manner hitherto unknown. Dye- sinking is a tedious 
process, and no method of dye-sinking that I am aware of admits of free- 
dom of handling. A drawing may be executed with a hard point, on a 
smooth piece of soap, almost as readily, as freely, and in as short a time 
as an orcUnary drawing with a lead pencil. Every touch thus produced 
is clear, sharp, and well delined. When the drawing is finished, a cast 
may he taken from the surface in plaster, or, better ^stiU, by pressing the 
Bcnp firmly into heated gutta percha. In gutta percha, several impressions 
may be taken witftiut injuring the soap, so as to admit of ' proofs ' being 
taken and corrections made — a very valuable and practical good quality in 
Boap. It will even bear being pressed into melted sealing-wax withont 
injury, I have never tried a sulphur mould, but I imagine an impression 
tiara, the soap could easily be taken by (hak method." Dr. Branson has 
also employed beeswax, white wax, sealing wax, lacs, as well as other 
plastic bodies ; and in some of these eases, a heated steel knitting needle, 
or point, was substituted for the ivory knitting needle. He has sent sev- 
eral specimens to the Society of Arts, which show that, from the gutta 
percha or plastic cast, a cast in brass may be obtained, with the impression 
either sank or in leli^. 

THE NEW PHOCESS OF PRINTINO FROM NATURE. 

The Director of the Imperial Printing Office of Vienna has invented, 
and brought into successful working, a means of producing embossed fac- 
similes of objects, which it is attempted to make subservient to the pur- 
poses of natural history illustration. Substantially the same invention 
has also been made and patented in England, (See Annual Scientific Dis- 
covery, 1864, pp. 96-97,) and introduced into practical working, by 
Bradbury & Evana, of Manchester. More importance has, however, been 
attached to this invention than it is (airly entitled t» ; hut, bo far as 
regards its economy and usefulness, in such cases as the production of 
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pattern- books for lace manufiictaren, we see no reason to doubt its aucceis. 
It can never supersede the -work of the draftsnian in booka of acienoe, 
Messrs. Bradbury & Evana'a folio plates would farm an admirable gubati- 
tutsafor an herbarium, if they could produce faC'Similea in relief of all 
plants alike, with their botanical detail in its natural condition ; but the 
objects represented have to be submitted to oji amount of pressure which 
destroys all the parts not hard enough ot flat enough to resist it, ao that 
we have merely representations of cnuhed plants. The process is as fol- 
lows : The specimen is placed on a polished steel plate, and upon this is 
placed a polished plate of soft lead. The plates are then passed, sandwich- 
like, between the cylinders of an ordinary copper-plate printing press, 
subject to a pressure of SOO to 1000 hundred weight, and the softer of the 
two metal plates, being senutive of the feintest impression, affords a beauti- 
ful matrice for the casting of a type-plate, from which a fac-simile of the 
object may'be printed. The embossed printing for the use of the blind 
suggests a resemblance. Impressioni of hard subjects, such as fossil flah, 
have been procured by. taking a cast of them in gutta peioha, and sub- 
mitting that to the sandwich-pressing process in place of the object. A 
very clever fac-simjle of a crushed plant is produced, and all the detail 
that can resist cruahing is impressed on the lead with a fidelity and 
promptnesa i^uite beyond the reach of manipulation ; but it is obTious that 
only such tbin and delicate Subjects as sea- weeds or macerated leaves can 
escape destruction in the process. No sufficient detail of the flower or 
ftoit of a plant can be produced for botaaical purposes. 

0I.TPT0ORAPHT. 

This art is the Invention of Mr. John Bonlery, of New Ym-k, and its 
object is to produce colored impressions at a comparatirely small expense, 
Bnd with a precision and elegance of finish which hare hitherto been 
unattainable by the procesaes of engraving or lithography. Its principal 
characteristic ia the use of intagUo types instead of the ordinary types in 
relief, combined with peciUiar plastic [vocessea, by which colored plates, 
adapted to everyvariety of chromatic eflfeot. Can be printed by the operation 
of ilie common typogr^hic press. Hitherto typography has been limited to 
impressions of a utdform color, viithout aiming at illuminated letters or 
inctorial embellishments. In Chromo.glyphatype, the process is directly 
tbe leversc of wdinary typography, or printing in relief. The relief 
types are raised above, the intaglio types are sunken into, the surface of 
the plates. The impression produced fi'om relief type is taken &om the 
letter, leaving it without back-ground. The impression produced from 
mt^lio type ia taken from the entire surface of the block in which the 
letter is engraved, presenting the letter in the midst of a back- ground, either 
plain, or with any variety of ornament, as may be desired. Thus ia given 
a uniform, unbroken, equally-tinted surface, in which the letters appear 
at if they were etched upon a coppei plate, sunkinto the body of a wood 
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engrarlng, or drawn upon a colored lilhogtaphlc stone— the only diflbtence 
being tbe actniiacy nnd beauty of the impresBion. But tliis h not alt. 
The method just described ia connected with another invention, based on 
the tj'pogtaphic principle of combination and distribution, but in lAich. 
an alphabet of aicutic forms is combined and distributed instead of 
letters. 

THEHMOGBAFHT. . 

This is the designation bestowed by M. Felix Abate on a method latelj 
discovered by him for transferring figures and tracings, whether natural of 
BTtifidal, to wood, calico and paper, directly l^om the objects themselves, 
provided these poasess, or are capable of being converted into, plane 
■nr&ces. This invention is an ol&hoot of the mode employed in Birming- 
ham and Sheffield for transferring raised patterns, such' as laCe to metal, 
by means of pressure ; but instead of this transfer of the figure bom the 
luitural olrject, say 'a feather, to the soft tuetal, thence to an electro- 
copper plate, and at last to the paper, M. Abate proposes to print directly 
ftom the olijectB themsdves, and has exhibited to the Society of Arts some 
imitationa of veneer and of inlaid work taken on sheets of wood, calico 
and pqier, and which he states were procured by the following process : 
The sheet of veneer or inlaying to be copied is to be exposed for a few 
minutes to the vapor of hydrochloric add. The inventor names alio 
anlphuric acid vapors ; but this must be a mistake, this acid not emitting 
fumea at common temperatures i or it is to be damped with either of these 
acids dilnled, and the excess of moisture carefully wiped off. The sheet of 
veneer is then lud upon one of calico or paper, and an impression struck off 
by a common printing-press ; this impression remuns invisible until, as 
widi many of the sympathetic inks, it is exposed to the action of heat, 
which ia to be applied immediately after the sheet is printed off, when a 
perfect im^acssion of all the marks, figures, and convoluted lines of the 
veneer is instantaneously [noduced. This may be repeated for an almost 
indeflnite number of times, wetting tbe veneer occasionally with the dilute 
acid, without the impression growing fainter. The designs thus produced 
•11 exhibit a general wood-like tint, moat natural when oak, walnut, maple, 
and the light-colored woods have been employed ; the darker woods, aa 
, mahogany, rosewood, &e,, may be printed on cloth or paper, dyed or 
stained to a light shade of the ground color of the particular wood. 

These impressions show an inveraion of tints in reference to the OTiginal 
wood— the light parts being dark, and viea vena; but this does not 
interfere with the general effect Should, however, a true image be 
desired, tlie inventor damps the wood-surface with a solution of ammonia, 
and then prints on the ckith or paper previously wetted with the dilute 
acid, and exposes to strong heat aa before, when, he states, the effect will 
be a true representation of the wood. 

This process will undoubtedly prove useful in decoration, sinoe it 
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obidously affijrds la the means of mnltiplymg, at very little cost, accurate 
copies of tare and costly woods, mmquetrie, mosaic, and inlaid work 
generally, the which may bo used for paper hangings, as wainacoting and 
panelling ; or, if well Tarnished vilh haid Tornish, serve for many 
deacriptiona of "occasianal furniture," toys, and boics of variooB kinds, 
for which purpose choice Tenecn are now employed ; thus furnishing 
a great variety of cheap and tasteful things at a cost mthin the reach of 
people of limited means. 

M. Abate also describes another procees he calls melailogri^ky, or yrint- . 
ing on metallic surfaces from engraved wood blocks. lu this process the 
block is damped with a solution of such miXa as arc decomposed by 
contact with certain salts ; as, for instance, the salts of copper, antimony, 
&c., applied to the block and printed on zinc and tin ; or of hydro- 
sulphuiet of ammonia, on copper, brass and silver; salts which deposit 
either an adherent metallic pellicle, a film of colored metallic oiide, or 
stain the melal by the formation of a auJphuret ; thus producing the figure 
cut on the block as in oidlnary printing. 

Galiano-plastie Arie/to.— Niello, a peculiar stjle of enamelling, consist* 
in engraving or stamping figures on a plate of silver or gold, and then 
filling the incised lines, or impressed pattern, with a sort of enamel, 
difEbring, however, from true enamel, which is a kind of glass, by being ' 
formed of a mixture of the solphuwta of lead, silver and copper. This 
mixture is of a black color — hence the name niello, from nigellam, derived 
from niger, black— and when melted into the intaglio parts of a plate, 
gives it somewhat the appearance of an inked engraved copper plate. A 
new kind of niello work has lately been introduced on the Continent, in 
which, however, the figures are not produced by an enamel of sulphntet 
of silver, as in the true niello, but by a different-colored metal : thus onja 
plate of gold may be produced fine engravinge, thel^lines of which are in 
silver, and so on. • • • Many highly ornamental and useful appli- 
cations might be made of these procesaea, especially in the manufac- 
ture of church furniture. Instead of simply engraving the name' and 
legend upon pieces of plate presmted to persons, it might be put in letters 
of gold at very little more expense.— J/tninir JoumaL 

GBEAT ORGAN AT LIVERPOOL. 

The following particulars of interest are published concerning the 
monster organ recently placed in the Town Hall of Liverpool, by Mr. 
■Willis:— 

Thefesliument coneiBts of four rows of keys, from G to A, ». e. GG to 
A in altissimo, 63 notes ; and two octaves and a half of pedals, from C to 
F, i.e. CCC toF, 30 notes. There are 108 stops and 8,000 pipes, varying 
in length from 32 feet to three-eighths of an inch, ten octaves apart. The 
grand aonrce of wind is from two immense bellows, each having three 
feeders, placed in the vaults below the floor of the halL These are blown 
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by a ateam-enginc, con^ting of a pair of oscUlatiiig cjlinderB. There 
are beaides twelve other bellowa, or reservoirs, each giving iia own apjwo- 
priate presaura of air to those stops or pipes which it supplies. The pneil- 
mntic lever is appEed to each of the manuals distinctly, and also distioctly 
or Beparslely to the manual couplers. To the pedal organ there is a doable 
set of penuiDBtic levers ; bat the most elaborate use of thia power is found 
in ita application to the combination of stops ; hoe we have it eihibited 
in a compound form to each organ individually, and to the whole collec- 
tively, where by one operation the player is enabled to produce a combi- 
nation of Btope upon the entire instrument at once. This movement- 
appears in B series of aix handsome gold-gilt knobs, placed immediately 
under each set of manuals, at about two keys' distance from each Ather, 
occupying a central position, alwaya within reach of one or other of 
the performer's thumbs. The pneumatic lever is also applied to the 
opening and shutting of the swell louvres and some other le^ important 
purposes. 

ON THE OOILECTION AND VALUE OF STATISTICAL INFORMATION. 

The Earl of llEurOwby, President of the British Assodation, in his 

- annual address, thus adverts to the labors of the ststietical section of that 

Body i his reroarlts apply to all societies of like character, and especially 

controvert the position of those who regard the accumulation of such 

information as of little or no value : — 

" Who shall separate political alti^ether from the influences of physical 
geography, or ethnoli^y from physiology, or the destinies of man upon 
this globe from the atudy of his physical nature i By its employment of 
the doctrine of probabilities, one branch of statistics is brought into imme- 
diate contact with the higher malliematics, and the actuary is thus enabled 
to extract certainty in the gross out of uncertainty in the detail, and to 
provide man with the means of securing himself against some of the worst 
contingeneira to which his life and property arc exposed. In fact, statis- 
tics themselves are the introduction of the principle of induction into the 
investigation of the aitairs of human life — an operation which requires the 
exercise of at least the same philosophical qualities as other sciences. It 
is not enough, in any case, merely to collect fscta and reduce them into a 
tabular form. They must be analyzed as well as compared ; the accom- 
panying circumstances must be studied, (which is more difficult in moral 
than in material investigations,) that we may be sure that we are (that is, 
to say, in reality calling the same things by the same names) treating of 
the some facts under the same circumatances ; and all disturbing injuenCGs 
must be carefully eliminated before any such pure experiment can be got 
at a9 can fairly be considered to have established a satiafactory conclusion. 
In some cases this ia easier than in others. In regard to the probabilities 
of life or health, for instance, there are, at least, no passions or prejudices, 
no private interests at work, to interfere with the faithful accumulalion of 
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tTie facts 1 and if they be numerous enough, it might be supposed tiiat 
theit Dumber would be a Butficient protection against the effect of any 
partial disturbances. But even here, eaution, and special as well as exten- 
sive knowledge, are required. There «re disturbing influences even here 
— habits of life, nature of employment, immigration or emigration, igno- 
rance or mis-statement of age, local epidemics, &c., which leave sources of 
error in even the moat eitended iuTestigations. Still results are attained, 
errors arc more and more carefully watched against, and allowed for, or 
excluded, and more and more of certwuty is gradiudly introduced. And 
here I should not omit to notice the valuable Bervicce of the Society of 
Actuaries. They diaeuas all qnestiona to which the science of probability 
can be applied, and that circle is constantly extending ; assurance in 
all its branches, anuuitiea, reversionary interests, the laws of population, 
mortality, and sichnesB ; they publish transactiona, and, what is of the 
greatest importance in this, as indeed of any branch of inducti've sdence, 
they hold an extensive correspondence with foreign countriea. Id fact, 
they are doing for the contingencies of human life, and for materials 
apparently aa uncertain, something lite what meteorology is doing for tie 
irinds and waves. 

What shall I say of the statistics of ciime, of edncation, of pauperism, 
of charity, at once and reciprocally the effect and the cause of that 
increasing attention to the condition of the people which so favorably 
distinguishes the present age i Who can look at the mere surfece of socie- 
ty, transparently betraying the abysses which yawn beneath, and not desire 
to know something of ita secrets, to throw in the moral drag, and to 
bring to the light of day some of the phenomena, the monstrous forms of 
misery and vice, which it holds within its dork recesses. And who con look 
at these things, no longer matter of conjecture, but ascertained, classed, 
and tabled, without having the desire awakened or strengthened to do 
something towards remedying the evils thus revealed, and without feeling 
himself guided and assisted towards a remedy ? Yet here, more dian in 
other cases, should a "ip" suspect himself ; here should he guard himself 
against hasty conclusions, drawn from the first appearance of the results ; 
for here are disturbing influences most busdy at work, not Only from 
without, but from within ; not only in the nature of the facts themselves, 
but in the feelings, passions, prejudices, habits, and moral constitution of 
the observer. 

Still, the tabling of the facts ia of infinite importance. If they disturb, 
as they are sure to do, some fueling, some prejudice, some theory, some 
conviction, it will be felt that, any how the facta have to be accounted for, 
farther investigation will follow ; and if it appear that no correction is 
required, the truth will be established, and the hostile theory will, sooner 
or later, give way and disappear. In these things it is, of course, mors 
than usually important that the &cts to be selected for collection should 
.be such as are, in their ovm nature and under the circumstances, likely to 
be ascertained correctly, and that the busineea of collection should be in 
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the hands of those who have no bias to do it otherwise than Eiurly, no 
interest in the result. 

Nor can I, while speaking of statistics, avoid referring to the Statislical 
Congress which took place at Sfuse^Is about this time last year ; which, 
had mainly for its object, to produce uniformity among difierant nationa, 
in tlie selection of the facts which they should record, and in the manner 
of recording them ; without which, indeed, no satisfactory comparisons 
con be established, no results can safely be deduced. To bring about soch 
a uniformity absolutely, is, I am afraid, hopeless ; inasmuch as the grounds 
of difference are, in many cases, so deeply embedded in the laws, the insti- 
tutions, and the habits of the different countries, that no hammer of the 
statist is likely to remove them. 

To understand, however, the points of difference, even if they aT« not 
removed, is, in itself, one great step towards the object. It at least pre- , 
vents false oonclusiona, if it does not fully provide the means of estabUsh- 
ing the true ones. It gets rid of sources of error, even if it fails of giving 
the full means of ascertaining truth. Take, for instance, the case of crim- 
inal statistics. We wish to ascertain the eomparatiTe prevalence of difite- 
ent crimes, either at diiferent times or in different countries. For this 
purpose, must we not Know under what heads the jurists and statists of 
the times or countries to he compared array the various offences which 
are recorded ; with what amounts of penalty they were visited ; and with 
what rigor, from time to time, the penalties were enforced ? 

That which is called manslaughter in one country, and assassination in 
another, is called murder in a third. That which, in one country, is pun- 
ished with death, in another is visited by imprisonment. The bankruptcy 
which, in one country, is a crime, in another is a civil offence. The juve- 
nile offences, which in one country are punished by imprisonment, and 
swell the criminal calendar, in another are treated, as they should in many 
cases be, only as a subject of compassion and correction,— take no (dace in 
the criminal calendar at all. 

Indeed, it is one of the difficulties which beset a large proportion of 
these investigations, whether into morals, health, education, or legislation, 
and which must always disdnguish them from those which deal cither 
with matter or defined abstractions, that, in using the same terms, we are 
often uncertain whether we mean the same thing ; whether, in fact, when 
we are using the same denominations, the same weights and measures are 
really employed. Such conferences, however, as those of Brussels, tend 
much to limit the extent of error. 

With regard to the statistics of agrienlture, the main object is, to pro- 
cure such a knowledge of the facts as shall guide the operations of the 
consumer and the merchant I would suggest that they should be taken 
and published at two periods of the year, once in the spring, recording 
the eitent of soil devoted to each kind of grain, — a (act easily ascertained ; 
the second time as soon as the harvest is concluded,— announcing the 
amount of the crop, as ascertained on several specimen fields, under differ- 
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ent raicumstanoei of soil and climate, «nd applying it, in due proportion, 
as a multiple to the acreage already published. A leally accurate census 
of the harvest is, I boliere, impracticable, at lesat within the period which 
would alone make it valuable foe present use ; and the approximation 
which I haTB suggested would, I conceive, be adequate to the pui'poae." 



CUBIOSITIES OF THE ENGLISH CENSUS. 

The ^Dglish census of 1S51, it is well knovm, by a most careful and 
pre-sTranged method, was taken over the whole kingdom, during a single 
day and evening, viz., that of the 30th of March. The complete returns 
furnish much information of a curious as well as useful character. The 
total population of the kingdom was found to be as follows : — 
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The census illustrated this 21,000,000 of people by an allusion to the ■ 
Great Exhibition. On one or two occasions 100,000 persons visited the 
Crystal Palace in a single day; consequently 211 days of such a living 
stream would repreaeat the number of the British population. Another 
way of realizing 21,000,000 of people was arrived at by considering their 
numbers in relation to space : allowing a square yard to each person, they 
would cover man igtiare miiei. A further illuBtratioD ; if all the people 
of Oreat^Britain had to pass through London in procession fonr abreast, 
and every facility was afforded for their free and uninterrupted passage for 
12 hours doily, tSundHys escepled, it would take nearly three tnontha for 
the whole population of Great Britain to file through at g«ii:k march, _/bur 
deep. The eitcess of females in Great Britain was 812,361, or as many as 
would have filled the Crystal Palace Ave fimoa over. The proportion be- 
tween the sexes was 100 males to lOo females, a lemaikable fact when it 
was considered that the birtlis during the last 1 3 years had given the 
reversed proportion of 105 boyt to 100 ffirls. / The aimexed statement ex- 
hibits the population of Great Britain at each census from 1301 to 1861 
indusiTe ; — 
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The increaae of popnlntion in the la»t half centory was opwarda of 
10,000,000, and nearly equalled the increase in all preceding ages, notwilh- 
atanding that millions bad emigrated in tlie intmval. The increase still 
continued, but the raie of increase had declined, chiefly from accelerated 
emigration. At the rale of inerease prerailing from 1801 to 1851, the 
population would double itself in 52<| yean. 

The number of pereona aheent hom Qreat Britain on the night of the 
30th of Horch, 1831, was nearly 200,000 : — viz., anny, navy, and mer- 
chant lervice, 162,490 ; and British aubjects iraident and trBTeUing in 
foreign countries, 33,77S. 

The number of the houseless classes, i. e. of persona sleeiung in buns, 
tents, and the opeu air, on the night of the census, was 18,240. The 
following table gives the number of these claaaes, together with those 
Bleeping in barges and vessels : — 
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About 4 per cent, of the hoaees in Gre&t Britain were nhoccujried ia 
1851, and to every 131 houBes inhabited or lyiinhabited there was one in 
oonrse of erection. In England and Walts, the number of persons to n 
house was 6.S ; in Scotland 7.8, or about the same as in Tendon ; in Edin- 
burgh and Glasgow the numbera were respectively 20.6 and 27.6. Sub- 
joined is a statement of the number of inhabited houses and &mi]ies in 
Gieat Britain at Gach census, from 1801 to 1861, — alBO of persons to a 
house, excluding the islands in the British seas. 
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The number of inhabited houses had nearly doubled in the last half 
century, and upwards of two millioB new families had been founded. 
67,609 fatniliea, taken at hazard, were analyzed into their constituent parts, 
and tbey gave some curious results. About 5 per cent, only of the families 
in Great Britain consisted of husband, wife, children, and eervanla, 
generally considered the requisites of domestic felicity ; while 893 feroilies 
had each ten children at home, 317 had euch eleven, and 64 had each 
Unelve. The number of each class of institution, and the numbei of per- 
sons inhabitiiig them, are annexed : — 
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Of these 295,856 persons, 260,340 were inmates, and 36,516 officers and 
•ervants. The escesfl of males in the prisons arose from the £act that 
cnme was four times as prevalent among males as among females. 

It was mentioned as a curious trait of gypsy feeling, that a whole tribe 
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struck thdi teste, ind paned into another pariah, in oidet to escape e 



Tb« number of cities and towns of wioua nuignitodea in Great Britain 
1T8S S15 :— viz., 580 in EugUod and Wales, 22S in Scotland, and 10 in the 
Channel islsnda. Tlie town and country population WM equall; balanced ; 
10} milLona agaiiut lOi taiUious. like deuaitj in the town? ivas 3,337 
persons to the square mile ; in the country only 120. The average popu- 
lation of each town in England and Wales was IS,600 ; of each town in 
Scotland, 6,654. The average ground area of the English town was four 
and three.- fifUia miles. 

In 1$51, Great Britain contained 70 towns of 20,000 inhabitants and 
upwards. There was an increasing tendency of the people to concentrate 
themselves in masses. London extended over an area of 73.029 acree, or 
122 square miles, and the number of its inhabitants, rapidly increasing, 
was 2,302,236 on the day of the last census. A conception of this vast 
mass of people might be formed by the fact, that if the metropolis was 
Burrounded by a wall, having a north gate, a south gate, an east gate, and 
a west gate, and each <^ the four gates was of sufficient width to allow a 
eolomn of persona to pass out &ed.y^/Jitir abreast, and a peremptory necessity 
required the immediate evacuation of the city, it could not be aceomplished 
under fow-and-lteentg houn, by the expiration of which time the head 
of each of the fonx columns would have advanced a no less diatance than 
tevtttty-Jlve miia from their respective gates, all the people being in ckae 
file, four deep. 

The t2i districts of England and Walea dossed in on order of density 
ranged frota 18 persons to the square mile in Northumberland, to 135,751 
in the East London district. In all London there were 19,37S persons to 
the square mile. In 1801 the people of England were on an average 163 
yards asunder, in 1861 only lOS yards. The mean distance between their 
houses in 1801 was 362 yards, in 1B91 only 262 yards. In London the 
mean proiimity in 1801 was 21 yards, in 1861 only 14 yards. The 
number of islands in the British group was stated at 600, but inhabitante 
were only found on 176 on the day of the census. 

The precautions taken by government to secure extreme aconracy were 
very great ; they involved the Hnal -process of a minute examination and 
totaling, at the Census Office, of 20,000,000 of cnlrica, contained on 
upwards of 1,260,000 pages of the enumerators' books. The iatter weie 
upwards of 38,000 in number. 

In the collection of the census, the first step taken by the enumeratoTB 
was to deliver to every occupier of a house or tenement a householder's 
schedule. Upon this schedule inquiry was made as to the name, relation 
to head of family, condition, sex, age, occupation, and birthplace of 
every person in Great Britain, and also as to how many of them were 
blind, or deaf and dumb. For the use of the poorer native population of 
Wales, a certain number of the forms was printed in the language of 
that country. The total number of schedules forwarded from the census 
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office was 7,000,000, waghing nearly 40 tons ; or, if the blanlc enumeration 
boota and other fonnB be inclutled, upwards of 52 tona. The gchedule 
was to be filled up on the night named. No one present on that night 
WHS to be omitted, and no peiaoa absent was to be included, except police- 
men and otbeia on night duty ; and miners, potters, and other work- 
people usually engaged at their labor during the night, and regularly 
Tetumiug home in the morning ; persons travelling were enumerated at 
the hotels or houses at which they might stop on the fallowing morning. 
At the same time that these schedules were distributed, the enutoerators 
delivered forms for collecting information respecting places of worship, 
scholastic establishments, and miscellaneous instituliDns, hut it was 
optional fpth the respectiTe partiea to' decline making these returns if 
they thought proper. 

When a house was uninhabited, or in process of building, the enumera- 
tors made a note of such a case upon the schedule last colkcted, by which 
means the unoccu^ned houses, and houses in course of erection, were 
enumerated. The number of inhabited houses was indicated by tlie 
number of householders' schedules filled up. 

Having collected all the schedules, and copied them into books prepared 
aAer'a certain form, the enumerators summed the various totals in thrir 
respective districts. The totals thus obtained expressed the aumbet of 
persons who were inmates of dwelling-houses on the nigbt of the census, 
-nith the special addition of certain classes on night duty j but several 
classes had yet to be enumerated — viz. : the persona who, on the night 
named, slept or abode either In barges, boats, or other small vessels remun- 
ing Btationary on canals or other navigable streams, in bams, sheds, and the 
like, and in tents or in t^e open air. The number of these in each district 
was esliroated by the respective enumerators ; the estijaate, however, was 
not to include people in coasting or other sea-going vessels, as they would 
be dealt with by other means yet to be described. 

The enuroeratorB were allowed one week for the transcription of the 
contents of the householders' schedules into the enumeration book, and 
for the completioQ of the various summaries and estimates. The schedules 
and book, together with the returns relating to schools and places of 
worship, were then forwarded to the respective i^strars, aod the duties of 
the 38,740 enumerators terminated. The census returns were now in the 
hands of 3,220 registrars, or dividers of districts. 

The registrars immediately con^imeDced a careful and systematic exami- 
nation and revision of the documents described, directing their attention, 
according to instructions, to nine specially defined points in respect to 
them. They then prepared a summary of the statements of the enume- 
rators in their respective districts, and transmitted them, together with the 
enumeration books, to the superintendent-registrar, for a further revision 
by that officer, forwarding the householders' schedules and relums for 
places of worship and schools direct to the census office. With the 
completion of these duties, far which a for^tnight was allowed, the 
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functionB of the 3,220 registrars, or divider of districts, ceaarf. The 
Bummaries and enumeration honks (as far as England and Wales wero 
concerned) were now in tlie hands of 62* Buperintendent-regiatrarB. 

The chief duties iJf the Bupecintendent-regiattars were to eipedife the 
investigation, but they had also fuithet to reriap the Bummaries and 
enumeratian books, and to transmit them to tlie census office, there to 
nndeigo a atill furCbei reri^ion before die commencement of the abstracta. 

CDHtOSITIES OF THE AMEEICAK OENSTTS. 

From the statistics collected under the aerenth censuB of the United 
States, the following interesting facta baye been deduced : — * 

1. Laa of Groa?lh. — This has been ao uniform that the general ratio is 
a well-known fact ; but the mode in which that growth has been made is 
very little known. Many persons have given too much weight to immigra- 
tion, and others have supposed the increase of the African race more rapid 
than it is. Mr, Darby, in his " Viein of the United Statu," gave the law 
of population to the year 1940, which, although published twenty years 
ago, gave the population of ISfiO but a miUion and a half beyond what it 
is ; and the whole error was in the estimate of the African race, which he 
made 6,700.000, when it is really but 3,636,000, There has been a 
tendency at all times to exaggerate the increase and importanee of the 
A&ican as well as the iuunigcant population. Neither of them can ever 
occupy any thing but a subordinate position in a nation whose whole 
genius and institutions are so completely Anglo- American. This &ct the 
census demonstrates. 

The number of inhabitants prior to the Revolution cannot be obtained 
witti accuracy ; but since t7S0 we have it with great exactness. Taking 
the decimal periods, we ascertain a very uniform law of pn^ression, thus : 

In 1790 3,929,827 

In 1800 S,306,825— Increase 35 per cent. 

In 1810 7,239,814— Increase 38 per cent! 

In 1820 . ■ . . . 9,638,131— Increase 33 percent. 

In 1830 12,866,920- IncreaseSSipercent 

In 1810 17,062,&66—IncreBse'32i per cent. 

In 1850 £3,191,876- Increase 36 percent. 

The Zaw of growth has, for sixty years, been but slightiy variant from 34 
per cent. This is so filed and certain timt, allowing for a very little dimi- 
nution of ratio, we may assume 33 and one-third per cent, (or one-ttiVrf the 
existent population) as the decimal increase of growth for the next half 
century. We may predict, with almost certninty, that in 1910 (sixty 
years) the American Republic will have one hundred and twenty milliwa 
of people — an empire which, when its vigor, resources, and institutions are 
considered, will in power exceed any thing which exists, or has existed, 
among nations. 
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2. TTu LatBo/ Nwna-ical BeJatitmbetveeathtSem.—ThvKieniiataTal 
laiv of telatioDB between the sexes, which ia found to vaiy at diffbtent 
ages, according to tbe diifereat dangers to wliich. they ore eipoeed. ThU 
ia one of the most carious of the natural laws, and one of the most 
interesting — demODSlrating the admirable economj of oifopfafUMM between 
the seTeral parts of the natural system. If the number of male* and 
females bom was exacllj equal, the teBult would be, that, before they 
reached m[ddle age, the female ses would be reduced too low, and become 
inadequate to the purposes which it has to fill. In fact, the number of 
males bom is always greater than the females by about fotu per cent. To 
illustrate the changes in the numerical relstioas perfectly, take the follow- 
ing example from the last two censusi 

In 1840, undet &ve years of age 

In ISIO, under five years of age 

Excess (ol per cent) .... 67,411 males. 
In 1850, under five years of age . . . 1,472,0S2 males. 
Za ISSD, under six years of age , , . 1,124,326 females. 



the age of puberty, and see what a change has 





Excess (4 per 


cent) 


Now, let 
taken place 


uspasso 


nto 
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In ISdO 
In 1850 


S^iJt 


oSO 
o20 


yea» 
years 



Excess (4 per cent) .... 46,484 females. 
The females hare now passed the males ; but let us go on and see what 
influeikce motherhood has had on fenuleH : — 



Excess (14 per cent) .... 160,425 males. 
At 70 years of age, the females sre again in advance, and the same fact 
is developed in each census. Above we see an immense change in this 
relation. From btrth to 20 years, the loss of males to females by death wati 
nearly 2 to 1 ; but from 20 to 10, the death of females was much the great- 
est— so that the males are again the most numerous. Past 10, the deaths of 
females are the smallest The numerical law of the sexes, then, is this : — 

1 . There are more males than females bom by about 1 per cent 

2. At 20 years of age, this preponderance is entirely lost, and there are 
more females than males. 

3. At 10 yeais, the balance is agiun the other way, and there are more 
male* than females. 

1. At 70, the sexes are abont even, and the ultimate age of the htunan 
being ia reached without any decided advantage to either sex. 
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Both the ceosuses of 1840 and 1360 prove the Uw. Between 70 and 100 
years of age, there are 16,311 more white woroen than there are males; 
being mote than 5 pet cent, of the whole number. Beyoud the age of 40 
years, the probahilitiea of longetity ate much greater, for American women, 
than that of men. This contrasts singularly with the fact that the^yaijufl 
(relatively) of American women ia inferior to that of American, mea. 
•That fact, as I have shown, however, tella tremendously on women be- 
tween the ages of 20 and 40, when their mortality is very great. 

The longevity of some women is very eitraordinary. There are four 
hundred and thirty American women above one hundred yean of age ! 

3. The GroiBth of the White Raee.—Tbe law of growth in the races is 
something diSei«nt. The ratio of increase, at each successive decennial 
period, has been respectively— 36— 37— 35 — 36 — 36 — 38 per cent. This 
gives us a decennial growth of about 36 per cent, for the inhite race. The 
growth of the white race is, therefore, decennially, about 2 per Cent, greater 
than the growth of the whole ; consequently, leaving a diminutiotf, to a 
corresponding extent, in that of the colored population. 

4, The Grovrih of the African Jfoeg.- The colored race have advanced, 
decennially, very nearly as 37—32—30—29—26—27 per cent. The par- 
allel between the growth of the White and A&ican races, for the last 40 
years, has been thus ;— 



5. The Law of Relation in the Grovtlh of the Bacea. — As seen in the 
preceding paragraph, the growth of the white race exceeds that of the col- 
ored race, by nearly 10 per cent., in the corresponding ratios. But, we 
must remark, xt seems that the amditione of their growth are not paraUel, 
The white race is continually receiving accessions from Europe. In the 
last 10 yeara, (1840 to I860,) the United States received about 1,600,000 
white immigrants, Of these, about 600,000 died in the 10 years ; bo that 
900,000 of the nearly 20,000,000 of white population were immigrants 
thus added to the national increase. The actual increase of whites was 
about 6,000,000; from which, deducting9ao,OOOimmigiants, leaves 4,100,- 
000 for the natural increase, which is about 28 1-8 per cent. In the same 
time, the growth of the African race was 27 per cent.; so that, in fact, 
there is very little difTerenee between the ratios of natural increase in the 
two races, although there is some difference, and that in favor of the whites. 

6. The General Laie of Increase, (independent of immigration,) by nat- 
' ural causes alone, is 28 pec cent, decennially. This is 8 percent, below 

the average increase of the wliites, and 10 per cent, below that from 1840 
to 1860. While the number of horn foreigners in the United Stales is 
less than 9 pec cent., the number in the corapatatiye increase of a single 
year is large — rising, in the last two or three years, to about half the 
whole increase. TTie original immigrants, however, rapidly die, while 
their children are bom on the simI. 
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ELECTRICAL DISCOTEBIES. 

SioKoa PiTw nrni , of Naples, has invented a movable conductor — a disk 
of wood, bearing metallic points, rolating on an axis, which enables him 
to correct the errors of former obaerrers of electrical phenomena. The 
idea of negative rung or clouds, he says, must be given up, because the 
differences observed are due only to time : for instance, the atmogphere 
irill be negative when a. shower is approaching, positive while the lain is 
actually falling, and negative again as it passes a.way. He hopes, by 
means of his ney instrument, to aniTe at some of the Iuwb which govern 
llie ikll of rain in European latitudes. A curious fact has been noticed 
also witJi respect to gotta-percha, which may be interesting to electricians. 
Ttiifi substance, as is well known, aci^utres a bluish tinge after having 
been kept some months ; and when in this state, it can no longer be 
negatively electrified, as before, by slmoat any substance with which it 
may be rubbed. Its electricity is found to be positive ; and the only 
Bubstanceg which will electrify it negatively are mica, diamond, and fur. 

M. Palagi, of Bologna, and M, Volpicelli, of Rome, sustain the opinion 
that the change of distance between two bodies constitutes thera in differ- 
ent electrical slates, as they axe removed from or advanced to each otiier. 
M. Volpicelli, while endeavoring to frame the experiment which shall 
exhibit this phenomenon, has discovered a singular electro- etatio property. 
When an insulating stick of glass, or seaUng-wai, or sulphur, is placed 
on an insulated or non-insulated support, (e. y., sliding through One or 
several rings,) the natural electricity of the stick is distributed by the 
rubbing, which rises from the motion in a singular way ; the electricity 
Bceumolales in one of the extremities of the stick, at 'the same time 
diminishing in the other, so that there is a point between the two extremi- 
ties in the normal state. If the stick is of glass, the extremity which is on the 
ride towards which the motion ia operated presents positive electricity, and 
tiie other extremity negative electricity ; the contrary takes place if the 
stick is of wai or of sulphur. The new electro -static polarity manifests 
itielf in the extremities, even when the rubbing takes place only on a very 
tuall part in the midst of the insulating stick, and when the extremitieB 
themselves have ao abate in the nibbing. 
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ON TBANSUISSION OF ELECTRIGITr. 

Prof. FarradBf haa leoeotlf completed lome expeiimenta on the flnt 
effects of a cuirent admitted into an iiuulated conductor, and to Bscertain 
the causes of the ezcewive differences which exist between the Bcreral ascei- 
tsined Telocitiei of electricity. It is a bet, thatin Mx. Wbeatstone'g ap- 
paiatus it trBTels at the late of 100,000 leagues a second, while in the win 
connecting London and Brussela, Mr. Juij found it required more than 
that time to traverae a thoiuand leagues. As the company for the tnanu- 
&ccure of iubmarine telegraph wires placed theii wiies at Mi. Fairaday's 
disposal, he had an excellent opportunity to pursue his researches. The 
mode adopted bj Mr.'Statham, (the superintendent of the company,) to 
ascertain the degree of insulation the gutta percha coated wires possess, is 
" to lay them along large floating frames, in snob a way that they shall be 
completely submerged, with the exception of their two ends, which are 
kept in the air ; two hundred of these wires are submerged together ; thdr 
total length is forty leagues, when they are connected together by their ex- 
tremities, (which is very easily done.) A battery of 30 pair, connected with 
the earth by one of its poles, while the other communicates by means of 
a galvanometer with the submerged wire, is the test employed ; if 
the gutta percha coating is not perfect, tliere is a loss of electricity, 
which is indicated by the galvanometer. I may premise, the submerged 
wires may be taken out of the water and suspended in the ait at the will 
of the experimenter. Mr. Farraday found the wires, when submerged, 
acted precisely as though they were a Leyden jar, the wire playing the 
part of the tin foil coating, the gutta percha the part of the gloss, and the 
water the part of the exterior tin foil coating ; as one electricity was en- 
'gaged in the submerged wire, its major part was dissimulated by the con- 
trary electricity, which, flowing from the earth, fiied itself in tlie water in 
contact with the gutta percha coating, where it accumulated until the ten- 
sion became so great that the apparatus refused to receive further chat;ges, 
notwithstanding the play of reciprocal influences. In this state of things 
all conununicatioQ established between the wire and the earth reunites the 
two coatings as an exciter ; but as some time was required to charge the 
wires, the discharge likewise requires a corresponding time. In the air, of 
course, (for the water is wanting,) the wire becomes incapable of taking 
sensible charges. These ni^atiye and positive results furnish a striking 
proof of the identity of static electricity, furnished by the machine, and 
dynamic electricity, furnished by the battery. This delay the constitution 
of the submarine tel^raph superinduces in the propagation of a current 
allDwed Mr. Farraday to easily make a very beautiful experiment : he sent 
electrical waves in the wires ; he even sent several, one after the other ; and 
they did not confound themselves together. But these waves have a ten- 
dency to diffuse themselves as they advance; for if, after having established 
the contact between the battery and the end of the wire, the expeii- 
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menter places tlie latter in commnmcalJoii ynfh the groimd, new phe- 
nomena appear. A paition of the electricity which had penetrated in the 
wire returiiB, giring a retrograde current ; and if tho head of the wave 
has bad time to reach the other eztreroity of the line, it gives rise to a 
contrary current, so that the wire poiira outits electricity at hoth ends, bf 
two inTerae currenlB I All of th«se phenomena disappear when the wirft 
an Boapended in the air. Mr. Fairaday holds, that the velocity of elec- 
tricity ia not absolute, and that it vaiiea with its source : " it varies with 
the tension of its first urging source," 

ELECTBIC ILLUMIlfATIOK. 

There have been recently some attempts made at Paris towards inamj- 
natmg the bottom beneath water. At the Luke d'Enghien, M. Duboscq, 
the saccesBoi of Soleil, performed an experiment of this kind before 
many competent obaerrers. The electrodes of cstbon were placed in t. 
glass glohe, being connected with one of Duboecq's regulators, which 
communicated with the battery by means of a copper wire covered with 
gutta-percha. The globe, submerged to a depth of five meters, spread 
light over a circumference of about ten meters radius, and it remained 
constant for about ten hours, after which the carbon required repladng. 
The idea of this process was suggeated to Daboscq by an agent of a 
company engaged in exploring the bottom of the Mediterranean where 
the batUe of Navarino took place. The diver usually remained beneath 
the water three-quarters of an hour, after which he came up to breathe 
and rest ; his light was an oil lamp, placed on the head of the dtTcr, and 
ftd with air proceeding from his respiration, whence it was in a variable 
cmrent, and was often extinguished, requiring him to go np and re-light. 
Duboscq's arrangement was dcvixed to avoid these inconveniences. It is 
light, BO that the diver may carry it in his hand, and at the same time it ia 
strong and well secured hermetically, to resist a prcsaure of fifty or sixty 
raeters of sea water. It consists of a cylinder of strong glass secured to a 
brass foot, aud surrounded with a gutta-percha sac. The light passes out 
through a large plano-convei lens, the conveiity inward, the focus being 
SO arranged that the rays escapen early parallel. As the lamp is movable, 
the diver walks about with it, and places it where he wishes to mate any 
search ; and as it is only necessary to bring the electrodes near one another 
Ml light it, the diver need only turn a small screw lo continue the light ten 
hours, which ia more than twice as Jong as he can remain at tlie bottom. 

To illumine the bottom at small depths, Deleuil uses a Fresncl lens, 
and this ia daily in operation in a bathing establishment constructed on 
the Seine in Paris. The regulator, and also the light, are ten meters abnTe 
the surface of the vfater, and the light penetrates sufficiently far to cnsble 
us to see the swimmfr at a depth of from two to three meters, and follow 
all his movements. 
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LIGBTIKS BT ELECTRICITY. 

Dnring the past anmmer, in the pioaecuUDii of some public works at 
Paris, it y/ta thought eipedient to urge the work by night, as well as day, and 
^eiudof the dectric light wsa resorted to with great succeffi. M. Begnault, 
who took chBi^ of the lighting, communicateB to the Comptes Rendus 
the following Blalement of the expense. The apparatosea, which worked 
regialart; with great success for four cousecutiTe months, were composed 
each of a battery of iifty Bansen elements of large siie. 
The expense per day was as followa : — 

Wages of the workmen, 4.50 francs. 

Mercury, fi.OO 

Zinc, 4,60 

Charcoal ptunts, 1.50 

Nitric acid 1.80 

Sulphuric acid, 1.84 

Totals, 19.04— $3.80 

Two sets of apparatus being employed, the expense of lighting 400 
workmen was then 38.08 francs — $7.62, per evening, or 1.9 cents per man. 
The economy is considerable, and the work can be done withoat danger, 
and with a regularity which cannot be obtained by any other means. 

OH TEE ASRANG£UE»T OF LIGHTNinO CONDUCTOES. 

At the British Association, Mr. Naamyth described a Lightning Con-. 
ductor for Chimneys, which he conceived affords more perfect insulatdon, 
and is dierefore safer, than those in common use. The present practice is 
to fix the conductor outside the chimney by metal holdfasta, by which, 
means during severe thunder- atorms chimneys are often damaged by the 
lightning entering at the points of attachment and displacing the bricks. 
In the method of fixing the conductor recommended by Mr, Nasmyth, the 
melal rod is suspended in the middle of the chimney by branching sup- 
ports fixed on the top. A conductor of this kind had proved efficient 
in storms which had teverely injared other chimneys in the neighborhood 
that were protected in the usual manner. An experience of eighteen years 
had tested the superiority of the plan. 

Prof. Farraday, on iieing called on for his opinion, said that he recom- 
mended that lightning conductors should be placed inside insWid of out- 
side of ell buildings. He had been consulted on that point when the 
lightning conductor was fixed to the Duke of York's Pillar, and he ad- 
vised the placing it inside ; but his advice was not taken, and the rod was 
fixed outside, to the great disfigurement of the column. All attachments 
of metal to or near the conductor are bad, unless there be a continuoos 
line of conduction to the ground. He mentioned the instance of damage 
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done to a-Iight-hoose in conseqnenoe of pait of the diechsTge of lightning 
hmring paaaed from the conductor to the lead ftatenings of the stones. 
The practical question lot coDsideratioii was, how far the^ cduld aafelj run 
lead between the stones of auch a structure ; for if it were done partially, 
ksving a discontinuoas BCiiea of such metallic fiutenings, there wonld be 
grc&t danger of the stones being diaplaced by the electric discharge. When 
such faaleningB are used, care should be taken that they ace connected 
together and with the earth by a continuous metallic conductor. Some 
persons concaved that it is desirable lo insulate the conductor from the wall 
of a building by glass ; but all such contrivances are absurd, since the dis- 
tance to which the metal could be removed from the wall by the interposed 
insulator was altogether inaigmBcant compared with the distance through 
which the lightning must pass ia a discha^e from the clouds to the earth. 
On being asked whether a flat strip of copper was not belter than a cop- 
per rod. Professor fanaday said that the shape of the conductor is imma- 
terial, provided the substance and quality of the metal are the same. 

NOTICE OF SOME EXPERIMENTAL EESEABCHES INTO THE APPLI- 
CATION OF THE VOLTAIC BATTERY TO THE IGNITION OF 
GITNPOWDEE. 

Capt Ward having been requested by Sir 3obn Bnrgoyne, Inspector- 
Qeneral of Fortifications, to carry out some experiments for determining 
the best form of voltaic battery for military purposes, he made himself 
fiilly acquainted with the labors of Ohm, Wheatetone and others, and, 
whilst verifying many of their theoretical reaearchca, made them the hoses 
for his own inquiries. After a most careful comparison of several bat- 
teries, he adopted a Grove's Battery — the solid elementa being zin'c and 
platinum, and the liquid nitric acid and dilute sulphuric acid ; and he 
flnallj ascertained that plates, only two inches square, were, perhaps, the- 
meat satiafac^ry as regaida work and cost. These he arranges in small 
elementary batteries of ax. pairs, which, with the containing box, occupy 
a space of only seven inches long, four inches wide, and four inches deep, 
M that eight pc nine of theae elementary batteries, capable of igniting 
gunpowder at the greatest distances likely to be required for military 
pniposes, would be arranged in a space of 1' 2" by 11 i", or 1' 9' by V 
4". In carrying out his experiments, and especially iu determining the 
relative value of each form of battery, and the efl^t of any modification 
of the battery or of the conducting wires in respect to the calorific eftect, 
Oapt. Ward found that the deflection of the needle of the ordinay galve- 
nometera was ao great as to render it unfit for the estimation of diffm- 
eaaa in the electro- metric force in such powerful curreuts j and he, 
therefore, constructed a very simple instrument, by which he ia enabled lo 
inteipose one, two, or more pieces of thin platinum wire in the circuit, 
and, using this instrument, in conjunction with Prof. Whcatstone's Kheoetat, 
lo detemune the relaUve force of any battery, ss well as 
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the plationm wii« itself, by the calorific effect exhibited on the toAia of 
the platinum wiie. These Tesearches are now preparing foi publication in 
the Professional Fapere of the Corps of Engineers. — Prtx. Britith A—od- 



S ACCOM? ASTING EL EC- 



Mr. A. Crosae, in a paper befoK the British Ajgociation, stated that he 
had found that by electrifying a soTereign pmitively in close contact Tvith 
a piece of caibonate of lime, under nitric add diluted with fifty tiroes iU 
quantity of water, that a portion of the milled edge of the coin was struck 
off in pieces, some of which were large enough to retain the milled edge 
upon them distinctly. The voltaic action was kept up for fifty hours ; 
and at the expiration of that time the coin had lost three grains in w^ght, 
and a ground glass rod that was used to keep the coin in contact with the 
limestone was permanently gilded ; and this took plBj» at the positive 
pole. The weight of the portions removed from the ctun exactly corre- 
sponded with tiie deficiency. The solution beii^ tested contained nitrate 
of lime, but no gold or copper. I likewise found on repeating this 
experiment with sulphuric acid, similarly diluted— the voltmc action being 
kept up for ninety hours — that six grains of gold were removed &om the 
edge of the coin ; and the pieces broken off weighed the same. A. strip 
of glass being placed on the edges of the jai containing the dilute acid, 
and half an inch above its gurlkce, and in a line with the electric currGnt, 
had its lower part covered with crystals of sulphate of lime, each one of 
whicii was at right angles to the electric current. The friction of the 
carbonic acid gas liberated from that part of the limestone in contact with 
the coin was apparently the mechanical cause of the removal of the 
edges. The author stated that he had tried various experiments bo& 
with fiictional and Tollaic electricity upon different substahces, which in 
his opinion proved the effects of the mechaoical action accompanying 
electric transfer. 

ON THE OBIQIH OF THE AtT&ORA BOBEALIS. 
• 
M. de ta Rive, the celebrated Genevan natural philosopher, has recently 
published a long memoir on the Aurora Borealis, end which he baa 
attempted to account for, and apparently with success. Perhaps no 
phenomenon in the world ia more beautiful than " these magnetic tem- 
pests," (Von Humtioldt,) which in the Arctic regions fill the heavens 
with a sea of flame. M. de la Rive attributes them to electro-magnetio 
causes. The terrestrial globe, he says, uniformly acts as a large magnet, 
and its magnetic poles do not coincide with its poles of rotation ; further- 
more, the atmosphere is continually charged with positive electridty, 
which is accumulated in its superior t^ons, and this electricity (whether 
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it ia disengaged by the vegetation of the earth, or the continual evaporation 
ciiiis^ b; the solar heat, philosophers hare not yet detcnnlned) must be 
expended and neutralized, or the electrical tcnsioil of the atmosphere, 
inatead of being contained within ito actual limils, would go on constantly 
increasing. In our latitudes, and under the equator, this dlschai^ is effect- 
ed by thunder-Btonns, rains, winds, and vrater-spoutB ; but these do not 
suffice ; they are purely accidental, and Nature is obliged to leeort to a more 
regular and constant method of operating the electricsl neutcalixation. 
He supposes that the positive electricity which abounds in the superior 
regions of the atmosphere moTes with perfect liberty in them, from their 
eitreme rarefection, and that it takes advantage of this facility to go to the 
nearest pole. Here it letums to the earth by a sort of continual, gentle 
flow, (4ooulemetU,) which is greatly aided by the immense quantity of 
frozen particles floating in the air. Here, instead of reluming to the 
ground in a single flash as we see it, through clouds of liquid particles, it 
reverts to the ground by gradually pasaing from frozen particle to frozen 
particle, exiting by partial discharges innumerable small aigrettes, which 
singly are invisible, aud yet whose total seen together presents the beauti- 
ful appearance of the Aurora Boiealis, and which having once reached 
the earth give rise to different currents, which react in turn on the magnetic 
needle. It may be asked why the phenomenon is concentrated around 
the circumference of a circle, and is prolonged in parallel columns, and is 
placed on the line of the magnetic axis of the globe, and why it is ani- 
mated with an undolatory motion going from the West to the East, (for 
all these phenomena' accompany the Aurora Borealia ;) this question ia 
solved by a slight change introduced into the well-known experiment of 
the " electrical egg," which consists in trousmitting electricity from one to 
the other pole in a receiver from which the air has been exhausted, it. de 
la lUvc magnetizes at will one of the two poles; when neither is magnetized, 
the common phenoiuenon lakes place ; but aa soon aa he magnetizes citliei 
of them, the light is distributed so as to form, a ring, which is very much 
like the form of the Aurora Boreolis, and like it animated by a gyratory 
motion. En reiumi, M. dc Is Kivc holds that the Aurora Borealis is owing 
to electrical discharges taking place in the polar regions, between the terres- 
trial globe and the atmosphere, by means of icy particles suspended in it 
there, while the charge takes place in the equatorial regions by the direct 
or the indirect action of the sun. These electrical discharges taking place 
constantly, but with varying intensity, according to the state of the atmos- 
phere, the Aurora Borealis must be a daily phenomenon, although with 
differing intensenesa ; its visihility extends consequently to varying 
distances, and depends also upon the transparency of the atmosphere 
during the night. 
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VIEWS Oy THE OBIGIN OF TEBBESTBIAL MAGNETISM. 

The G^oiriiig paper is communicated to SiUiman'i Journal by &L 
Nickles, of Faiis : — 

The earliest view of terreatria] magnetiam Bupposed the esLiatence of a 
magnet at the earth's centre. Aa tlus does not accord 'with the obaerva- 
tions on declinatiaii, inclination and intensity, Tobias Meyer ga^e this 
fictitioua magnet an eccentric position, placing it one-seventh part of the 
earth's radiua from the centre. Honsteen imagined that there were two 
such magnets, different in position and intensity. A.mpere »et aside these 
unsatisfactory hypotheses by the view, derived from his diBCorery, that the 
earth itself is an electro-magnet, magnetized by an electric current circu- 
Uting about it fican east to west, perpendicularly to the plane of the mag- 
netic meridian, and that the same currenta giie direction to the magnetio 
meridian, and magnetize the ores of iron ; the currents being thermo- 
electric currents, eicited by the action of the sun's beat successiTely OD 
the different parts of the earth's surface as it rcTolvea towards the cast. 

A long time before the diaoOTery of electro-magnetism, Biot was occu- 
pied with this subject, and regarded the terrestrial magnetiam as the prin- 
cipal resultant of all the magnetic particles disseminated in the earth. M. 
Qauss adopts this view, as an interpretatian of the fact, Trithuut explain- 
ing it. An observation made lomc years since has directed my attention 
to this subject. It related to the fall of a cylindrical meteor, whose position 
was sensibly in the plane of the magnetic meridian. . Many Inminons 
meteors have been observed in this same position, or near it. 

The special position of the meteor observed by my brother and myself 
was not fortiutoua ; it was determined by the magnetic action of the cajth, 
an action which may be powerful in its influence on meteorite, consisting 
essentiallj of the magnetic metals, iron and nickel. In our view, the 
terrestrial magnet, the earth, decomposed by influence the nonnal fluid of 
the meteoric mass, and so gave the meteor thus polarized the directtou of 
a compass- needle- 
In generaliring from this fact, and recalling the experiment of Arago 
on the magnetism developed when a magnet acts upon a turning disk, we 
ask whether the magnetic polarity of our planet may not be due to a liks 
cause. Considering it as proved, that the sun Is polarized magnetically, 
like the earth the sun will then be the inductor magnet, the agent which 
decomposes the magnetic fluid of the terrestrial globe ; it will be to the 
earth what the earth was to the meteor. This explanation does not resolTS 
the difficulty, as it does not say whence comes the magnetic polarity of 
the sun. It implies the intervention of a magnet whose intensity is 
superior to that of the sun, acting on this last by induction, and impressing 
a polarity which the aun transmits to other planets of the system. It is 
the hypothesis reversed of the central magnet, for it places in space the 



D^iiiicdbt Google 



NATUKAL PHILOSOPHY. 141 

magnetic mass which some pliygiciBtH haTe supposed to exist wilHn the 

The real cause of the magnelic polarity of die planets is, in my view, 
the same for aU, and Arogo's ezpeiimeut conducts to it in a straight line. 
It results even from the condition of tJieir eiistence. Each star, turning 
around a central axis, and in detenninate curves, is influenced by the mass 
of these stars and their velocity at the cireuraference'; in a word, the 
agent decomposing into two fluids, the normal magnetism of the earth and 
the other planets is their rotation. A geometer examining this opinion, 
wonld find, we believe, that the declination, tnclination, and the perturba- 
tiong of the magnetic needle, are explained on this hypothesis much better 
than on any other. 

Since my researches on circular electro-magnets, and in general on 
bodies iu rotation, I have sought much for experimentiil demonstration of 
this theory, and have now tlie conviction that this is impoasible, as it is 
not possible for us, while upon the earth, to remove ourselves ^m the 
action of its own. ms^etism. Whenever a development of magnetism 
under the influence of rotation is observed, it is common to attribute it to 
the inductive action of the earth, rendered bo striking hj the experiments 
of Arago and Mr. Barlow. 

Alongside of the different sources of msgnetism mentioned in Treatises 
on Physics, — friction, pressure, percussion, torsion, — we should add rota- 
tion, a mechanical action of equal title with the preceding, and whose 
eflects, produced through a sub-division, like that of magnetic polarity, 
are found grouped at the extremities of the axis in rotation, in the same 
manner as the poles develop at the extremities of a bai of iroB when it is 
subjected to torsion. 

HEW TELEGRAPHIC BATTERY. 

At a recent meeting of the Franklin Institate, Philadelphia, Br. 
Tumbull exhibited a new form of telegraph battery, devised by C. T. 
Chester, Esq., of New York, Dr. T. remarked that this battery, while 
it does away entirely with local action, employs the cheapest materials and 
the most convenient arrangement of parts. Its cells ace large, of stiong 
glass, and they ace inanlated from the shelves by a partial coating of elec- 
trophoros. Its metals are amalgamated zinc, and a peculiar platinized 
and peculiarly insnlatcd plate, the result of much study and experiment. 
The plates are supported by metal clamps and thoroughly insulated wood. 
The construction is such as to secure perfectly against any Cross-fire. 
The plates can be removed and cleaned separately, without stopping the 
working of the battery. The solution used to excite it is a dilute sul- 
phuric acid. How free it is from local action, may be inferred from tho 
fact that it has been in constant use five months without being taken 
down, and that the zincs last such an unprecedented time. The relative 
cost of working the Grove, Daniell's, and the new battery, vrithout t^ing 
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local action into coiuddcvatioii, auppodng BLck equally &ee &«m local 
wtiBte, IB BB follows, and the estimate U made up from actual ezpeiiment, 
by computirig Ilia deatructioii of battery material in eacJi necessary to 
Hccomplish a given eqoal amaant of irork,-~Bay the depo^iion of a pound 
of silver in the decomposition trough. QroTc's, 32} Gents ; Daniell's, C 1 ; 
Chester's, 21. 

HEW APPLICATION OF IBIDIOM. 

Mr. William McBea, o& Philadelphia, has recently made a valuHble 
application of iridium, irhich consists in the constructioii of electro- 
rec^Ting magnets, with their contact Burfaces of iridium. The metal 
heretofoie used for that purpose is planum, which, although competent 
to resist the action of the atmo^here, fuses quickly when exposed to the 
electric spark from a powerful battery in a short circuit. As soon as the 
platinum surftcee become in a slight degree oxidized, the points adhere to . 
each other, even when the main circuit is broken. This we may set down 
OS one of the causes of mistakes which sometimes occur in the transmis- 
sion of a message by the Morse Telegraph, the alphabet of which consiEts 
of dots, spaces and hnes. It is evident, therefore, that if the points of 
contact of the receiTing-magnet, where the main circuit of the line is 
broken by the transmitting operator for the purpose of making a space, 
be impaired, that a dot and line, or dots alone, may run together, thereby 
forming upon the paper a letter or character quite different from the one 
intended by the trananutting operator. 

Iridium being the moat indestructible of metals, the advantages of its 
application in this instance are, that the surfaces of contact will last for 
a much longra time without requiring any change, and will secure a more 
perfect and unvarying surface of contact for the possage^of the current, 
and prevent the adhesion of the points of contact together. — Journal 
FTonkUn InatUute, July, 1S64. 

IMPHOVEMENT IN TELEGHAPHIC INSULATIOM. 

An impiovemcnt of value has recently been made by Mr. Dearing, of 
England, in respect to the insulation of wires intended for telegraphic 
communication. Heretofore, in constructing electric telegraphs where the 
whole circuit has been made of metal, and ^so where the conducting 
property of the earth has been employed as a part of the circuit, it has 
been considered necessary to cause the wires to be thoroughly insulated 
each from the others and from the esithj the consequence of which has 
been, that the expense of laying down electric circuits for electric tele- 
graphs has been very great, paiticulaily where the same have crossed the 
sea, or other waters, where not only have the wires been insulated one 
from another, and from the water or earth, but, in order to protect the 
insulating matter from injury, great expense has been caused by the use 
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of wire rope, or other means of protection. The present patentee has 
discovered that a metallic circuit, formed of wires, either wholly uninsa- 
lated, or partially ho, may bo Employed for an electric telegraph, proTided 
that the two parts of the circuit are of such a distance apart that the 
dectric current, or a pnrlion af it, would meet with more resistance in 
passing from one wire to the other, by the water or the earth, or by 
imperfect conductors which the wires may be attached to or suspended 
irom; than in following the wire. For this purpose he causes the two 
wires, (which may be of plain galvanized iron, either uninsulated or 
partially insulated by a coat of Tarnish or otherwise,) of which a circuit of 
an electric telegraph is to be formed, to be placed in the water or earth, at 
a distance apart proportionate to the total length of the circuit. These 
wires he insulates where they approach one another, to communicate with 
the instruments and battery or source of electricity, or with a continuation 
of conductors for carrying on the current, in order to prevent the current 
passing through the diminished apace between the wires. And in the case 
of intermediate stations, the wires are insulate in each direction from the 
s, in order to insure the current making the circuit of tho 
i, and not passing in a lai^e proportion through the earth or 
water, or other conductors, between the insulated parts of the wire on each 
side of the etation. By these means the coat of the laying dovrn of eleclrio 
telegraphs, whether auhmarine or otherwise, is by means of this invention, 
of employing distance between the conductors as a means of insulation, 
reduced to little more than the mere cost of the conductors for the current^ 
together with that of an insulated wire at each end of the line to complete 
the circuit between the extremities of the insulated conductors j and tho 
nmnerouB difficulties which attend the insulation of long lengths of wire 
are avoided, as also the chances of the communication being interrupted 
by accidcnls to the insulation. 

ON THE MAGNETISM OF BOCKS. 

At a recent meeting of the Ptench Academy, II, Regnaolt communi- 
cated the result of some new researches into the magnetism of rocks. He 
has found out that, besides being feebly attracted by the magnet, they have 
polar magnetism, which makes them capable of acting by attraction and 
repulsion on the poles of a neighboring magnet. M. Melloni attributes 
the tardiness of this dieooveiy to tho great weakness of the repulsive 
action, which rend^ it necessary that the experiment should be made at 
a very short distance from the magnetic needle, and this proximity 
develops in the nearest parts of the mineral attractive forces ot reaction, , 
whose intensity is greater than the repulsive action natural to the rock. 
To exhibit the feeble magnetism of mineral subatances, he urges experi- 
menters to use an isstrument be b&s invented, and whioh he calls the 
nu^etoacope. 
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TABIATtOIf OF THE MAONBT. 

Sir J. Ross stated before the Mechanical Section of the Er!ti«h Aeeoda- 
tiaii, in proof of the effect of erery description of light on the magnet, that, 
during hia last TOyage in the Felix, when frOEen in about a hunilred miles 
north of the magnetic pole, he concentrated the raja of the full moon on 
the magnedo needle, "when he found it was &\e degrcea attracted by it, 

VAHIATION OF THE COMPASS 11* IRON SHIPS. 

At the last meeting of the Sridsh Asaociation, the Rev. Di. Scoresb^ 
contributed a paper of great inta-eet on the loaa of the Tnylenr, and the 
change in the action of the compasses in iion ships. Recapitulating the 
facta connected with the wreck of the Taytcur, which, it wiU be remem- 
bered, was an Iron ship, the Icctorei remaiked that her compasses (threo 
adapted tor guidance) were all " adjusted," previous to sailing, b; large 
and powerful magnets, oa the principle suggested by the Astronomer 
Royal ; and Mr. Grey, who had charge of the adjustment, reported that 
theywete quite correct On thethiidday of the voyage it was discoTered, 
for the first time, that there was a material difference between the com* 
passes. Judging from one of them placed near the helmsman, the captain 
was under the impression that he was saihng down almost mid-channel, 
or, at all orents, that he was in a good position for navigating the Irish 
Channel ; while the second showed a difference of almost two points. 
Not knowing which of these was correct, the captain assumed, from cer- 
tain indications he had noted, that the wheel compass was accurate rather 
than the other. The r«sult showed that neither was correct, and the Local 
Marine Board of Liverpool reported to the Board of Trade thdr belief 
that the wreck waa caused by " a deviation of the compass, the canse of 
which thoy have been unable to determine." Now, he, (Dr. Sooreshy,) at 
the meeting of the British Association at Osford, in 1847, had called atten- 
tion to the instability of the magnetie distribution in ships built of iron. 
So far back as 1819 he had shown that the adjustment of the compasses of 
iron ships by fixed permanent magnets was not only delusive, but danger- 
ous ; and he now said, referring to the case of the Tayleur, that it waa an 
incidental (for he did not contend that it was a necessary) consequence of 
such an adjustment in this case that the vessel had been brought into ao 
dangerous a position. If the oampaases had not been corrected by perma- 
nent magnets, the captain would have been in a very different position for 
securing the safety of the ship. It was a matter well known, not Only 
that iron became magnetic by virtne of the inductive infiuence of the 
earth, but that magnetism might be controlled, altered, or destroyed by 
mechanical action. An iron bar, entirely neutral as to ila molecular mag- 
netism, as shown by its being deroid of influence when placed horizontally 
in an east and west lino near a compass, became strongly magnetic when 
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placed upright or prosiniatdy so, had its polarity reversed by tnming it 
with the contrary ends downwards, and again became neutral when placed 
on the horizontal eaet and vest line. If the same bar, while held m an 
upright position, or inclined in the axil direction of the earth's magneti«n, 
Treie subjected to pereussion, or other mechanical Tiolence, not only did 
its magnetiam become much more powerful than that of simple induction, 
but it strongly eihibited its augmented polarity when placed in the east 
and west neutral or equatorial position, and, howeyer it might be mored 
about or swung ronnd, its polarity remained the same. Having pruved 
these two propositions by eiperiment. Dr. Scoieaby went on to apply 
them to the case of iron ships, and to point out that, in consequence of 
the percussive action to which the material was eiposed while the ships 
were in course of conetruclion, it became as Intensely magnetic as it was 
possible for malleable iron to be. This augmented magnetism, however, 
was not permanent or fiied, but, under different circumstJincM as to the 
relative deviation of the ship's magnetism and that of the earth, was easily 
changeable, and liable necessarily to be changed. The magnetism devel- 
oped by mechanical violence could readily be neutralized or changed, 
undCT a proper change of conditions, by other processes of mechanical vio- 
lence. If the bar of iron magnetized by hammering were held in the 
reverse direction from that in which the magnetism had been developed, 
and again hammered, the polarity would not only be altered, but reversed. 
Again, after well hammering the bar in a vertical position, let it be quickly 
reversed, the lower end, as hammered, now being upwards, and let one of 
its extremities be then presented to a delicate compass ; the deviating 
inftuence in this case would be but small, perhaps a few degrees only, from 
the influence of the earth's magnetjam, it being now augmented by the 
increased magnetism of the bar. If, while held in this position, a single 
blow were struck on the bar with a hammer, the needle would be seen to 
fly round as if by magic, and settle at a point of deviation perhaps four or 
lii times as great as before. The result of another experiment which had 
been made with elongated plates of iron, to elucidate the phenomena of 
mechanical violence or vibration, had been still more remarkable. Take a 
couple of iron plates laid togethra" ; it was found when their condition was 
neutral, that held within two or three inches of a compass, horizontally 
east and vest, there was no action whatever on the needle ; but, holding 
the plates upright and bending them, or shaking them with the hand, or 
merely giving them a vibratory shake, and then presenting them as before 
to the compass, the iron was found to have become very strongly magnetic, 
the end which was downward repelling the north pole of the needle, 
Keversing the position of the plates, while held upright, let the vibratory 
action be repeated, and the end formerly repelling will now be found to 
attract the north end of the pole. Bepeatlng the vibratory action, while 
the plates were held horizontally in an east and west line, the magnetism 
#Mnld be found, on bringing the plates to the test, to have disappeared, all 
action of the compass having gone. To meet probable objections, he had 
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made experiments on rolled iron plates, of the same kind as those of which 
ships were generallj built, and had ascertained that the jni^etisin in 
these also was changieahle aiid controllable like that in bar iion, under the 
reiiuisile change of position, by vibratory or percussive action. He had 
also made expcrimeuts on a portion of a plate cut out of the side of a ship 
recently buOt, and the result of his observations was to establish the fact 
that, besides the t«o denominations of magnetism ordinarily received, that 
of si inple terrestrial induction and that of permanent independent mag- 
netism, there was another denomination corresponding with neither; not 
being absolutely controllable, like the former, by terrestrial influences, nor 
capable, like the latter, of resisling all kinds and modes of mechanical vio- 
lence. To this third denomination he gave the name of "retentive mag- 
netism." Dr. Score«by then exhibited eiperiments with three seta of 
plates, two of iron and one of steel, for the illustrating of these several 
qualities of magnetism ; — 1. That of simple terrestrial induction by 
iron plates free from polarity, which became magnetic, or changed their 
magnetism, according to the position in which they were held. 2. Reten- 
teiitive magnetism, as illustrated by eimilai plates, which had been pre- 
viously magnetized by liending and blows, — such msgnetiam appearing 
as if permanent when the plates were moved about, without being vibrated 
or bent. And, 3rdly. Permanent magnetism, as illustrated by an elastic 
steel plate, which, however violently it was bent, or struck, or vibrated, or 
in whatever position, still preserved its magnetism unaltered. Now, this 
retentive magnetism was the quality which had been preralently considered 
as permanent ; which he was prepared to show, both by experiments on 
iron and facts of experience, was by no means a fixed quality. The 
Tibration of a ship in a heavy sea was sufficient to change the original 
magnetism developed and augmented in the course of her construction, 
A great deal depended on the position in which the ship had been built. 
In Uie case of the Tayleui, when he first heard of the catastrophe and read 
the evidence, he had stated to some friends at Torquay that he would ven- 
tuic to predict that she had been built with her head to the north. He had 
found, on inquiry, that she had been bnilt with her heed nearly northeasts 
Here, then, were the precise circumstances for expecting a change in the 
ship's magnetic distribution. Having been built with her head to the 
northeast, she had a certain magnetic distribution ; and when she began to 
strain with her head to the southwest, that distribution was necessarily 
changed, and the first effect of it had been to alter the two compasses 
adjusted by fixed magnets. If the captain had been aware of the changes 
which might, and most probably would, take place when the ship b^an to 
strain in a different position from that in which she iiad been built,— if he 
had known that the compasses might vary as much as two, or three, or 
even four points, — he would have known, of course, that he must place no 
reliance upon them. It did not follow, however, that compasses were of 
no use because, under circumstances, they were liable to change. They 
ought to be, and were, of great use foi all that. But what he wished to 
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imprcas upon thera waa, that, b; Bttempting to Eutjust a tninsient infiuence 
b; a permanent influence, they were only Bggravatmg error ; that captains 
ought alwajs to bear in mind this liability of their conipasfles to mislead 
thera two or three points ; tliat they should be always looking after their 
correction and verification whenevei the sun or a star waa in sight ; and 
that, bjr keeping a compass aloft as far as possible fiom the iron of the 
ship, they would always haye a standard to which they would be able to 
refer, and which ha, in his Arctic voyages, had always found to be correct. 
At the conclusion of Dr. Scoresby's paper, an animated di3cus£on took 
place, in which an opposite position from that taken -by Dr. S. waa 
aasumed by Mr. Grantham, of Liverpool. He aaid, that the effect of the 
arguments of Dr. Scoresby, if they made any impression at all, would be 
to put a check to one of the greatest improvements of modern times. If 
the idea should get abroad that wooden vessels only niuBt be made the 
■oediam of communication," and that iron ships were dangerous, Qie 
mercantile marine of this country would be greatly injured. They all 
understood and admitted that there was an immense amount of local 
attraction disturbing the compasses of every iron ship, but he contended 
that sufficient waa .done to correct these errors ; and he himself, from an 
eiperienoe of twenty yeais, closely watching the subject, and employed 
profeaaionally la eiaroioe these very compasses, declared his opinion that 
the imprcssiona left upon the minds of many, where a single case, like that 
of the Tayleui, was brought before their notice, were altogether erroneous. 
Dr. Scoresby had ahuded to the cases of the Tajleur and tlie Birkenhead 
in depreciation of iron ships. He (Mr. Grantham) would ask him to take 
equal pains to ascertain the scientific reasons wMch had caused so many 
ships — wooden ships — to go ashore in the Irish Channel and in the Solway 
Irith. If equal logic had been made use of ta show how these losses 
arose, instead of taking one or two isolated cases, and forgetting altogether 
the total amount of human life lost in wooden ships, they would find the 
losses of iron ships were very much less than the losses of wooden ships, 
in proportion to their comparative number. Dr. Scoieshy bad instanced 
the increased polarity of a bar of iron when its form waa changed, or 
when it was struck with a hammer. But this argument waa founded on 
the supposition that an iron ship was a single bar 'of iron, and that she 
should receive a blow from a mighty instrument in a certain position. 
There would, no doubt, be some alteration in the ship's compasses, if such 
a thing was possible; but he would ask the question how and when a 
ship could get such a blow. Dr. Scoresby also maintained that, if a bar of 
iron wQs bent, it would alter its polarity, but they must therefore suppose 
the ship to be twisted and bent about. If she did so, every plate would 
open, and she would inevitably founder. He called upon them to look at 
the channel, full of iron ships, and those kind of ships most liable to 
vibration — thai is, long ships, with most powerful engines on hoard of 
them. If those present had, like him, looked over those vessels twice a 
jev, they would sec how little they w?R affected, comparatively. One 
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tmult of tiis inapection was, that he found that the compssses of iron, as a 
whole, were quite as conect as the compossea of the some number c^ 
wooden Bhips. He (Mr, Grantham) had heen employed by the Admiralty 
to einmiDe the plafO where the Tayleur was lost ; and, his impression was, 
that she was not lost through any error in her eompassca. He believed 
that no prudent caplaJn, knowing the Channel, would venture to beat 
about in it for three or four days during a heavy gale without using the 
lead i and it was proved that Capt. Noble had neglected this precaution. 
Aa to the losa of the Birkenhead, was there no ship ever before run upon 
the point of a reel by " cutting it too fine " i In his experience for twenty 
years, in close connection with the building and management of iron ships 
and steamers, he wus confirmed in the belief that there was nothing to 
prevent them from being navigated as safely as wooden ships. And he 
believed that, in ^neral, the compasses of iron ships were more correct 
than the compasses in ordinary wooden ships, simply because more atten- 
tion was paid to them. Under these circumstances, he wished to caution 
tha mercantile coinmtmity not to allow themselves to be influenced by 
particular and striking cases such as had been alluded to, but to look at 
the whole subject— to look at-the mass of iron ships that had heen built 
and worked, safely worked, for years and years — and then see whether the 
combined information to be derived from all that were properly managed 
at all bore out the inferences likely to be drawn from the statements which 
had unfortunately, ha thought, been so elaborately made. 

Mr. Towaon said that he had, equally with Mr. Orantham, had the 
opportunity of observing the workings of compasses in icon ships, and he 
had never found that after going a long voyage they were in a proper state 
of adjustment. No one believed more than himself in the impitftance of 
the progress of iron ships to the mercantile progress of the counliy, but he 
considered it impossible at present to obtain a correct compass in an iron 

In the course of the discussion which followed. Admiral Beechy ex- 
pressed a belief that the best precautions against Etccident would be the use 
on board every ship of an azimuth compass, and the taking of frequent 
observations. 

Dr. Scoresby, in reply, owned that the subject be had chosen involved a 
considerable shock to the feelings, as it affected Liverpool and iron ships. 
But they ought not to be afraid of the truth, or to shirk it for fear of the 
consequences. By going to the root of the thing, they might be in hopes 
of arriving in time at a practical remedy. 



Tho above paper of Dr. Scoresby, and the discussion and a 
excited in the British Association and among the maritime public, have 
called forth a communication from Prof. Airy, the Astronomer Boyal of 
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Great Britain, on tbia rabjMt. In this amniniuucatioii, puUiihed In the 

London At/ 1 urum, he says ,■ — 

I have deep saliaiaction in lemaiking that the great prinriplea upon 
which I founded the method of correcting the compass are entiielj rec<^- 
ni^ed hy Dr. Scorcsby, and even that some minor modifications of those 
principles (which, as will appear in tho remaika below, I had anticipated 
as probable) have now been ealabliehed by Dr. Scoresby'sbeautifuleiperi- 
menls. In the estimatian of the actual extent and rapidity of the changes 
produced by these moJificaUons, I may perhaps differ in some measuis 
from Dr. Scoresby, and I may he disposed to recommend a practical 
conrse slightly difFercnt from that which he would propose. Still I am 
liappy to £nd~that upon the fundamental pointa of the theory we are in 
complete BCCordancc. 

1, It may perhaps be adTantageoua to giye a few steps of the history of 
this subject, ^e law, that the gnatei part of the diatuibance of the 
compass produocd by an iron ship depends upon its polar, and not upon 
ts induced, magnetiEm, (in the ordinary sense of the word mdaced,') wu 
established by me in a paper printed in the " PhibaopMcat Tramae- 
lioni " for 1S39, The experiments themselves had been made in 183a. In ' 
page 212 I observe: — "The most remarkable result,iiia sctentiQc view, 
from the experiments detailed above, is the great intensity of the perma- 
nent magnetism of the malleable iron of which the ahip is compoeed. It 
appears, however, that almost every plate of rolled iron is intensely 
magnetic." (It is to be noted that I used the term penaanenl magnetiBm 
as equivalent to polar magnetism.) I then allude to experiments on the 
magnetiam of plates of wrought iron ; and these experiments were the 
last with which I had any acquaintance until 1 saw some of Dr. Scoresbj's 
beautiful illustrations of the change of magnetism of iiou plates. In page 
213 I remark: — "It seems sufficiently probable that the independent 
[polar] magnetism of the ship will change with time. This consideraldon 
enforces strongly the necessity of periodical examination as si^gested 
above." This is aU that was printed by me in reference to the diange of 
the polar magnefdam of ships and their occasional examination ; but it is 
not the only instance in which I endeavored to bring them before the 
notice of the proper authorities. In 1839, July 20, I submitted a memo- 
rial to the Board of Admiralty on the advantage of a supervision, by the 
government, of the correction of the compass in iron ships, in which 
occur the fbllDwing remarks: — "There is no reason for presuming that 
the magnetic stale of tho ship (especially in the case of steam-ships) wilt 
remain invariable for many years ; and there is reason for supposing that it 
will vary." " Experiments of various kinds and in various localities 
should be made on the same ahip, for ascertaining whether there is sensible 
change in different parts of tlie earth." And with regard to the magnets : 
—"The important results lately arrived at by Mr. Scoresby, and wholly 
unknown to the persons commercially engaged in the fabrication of 
magnets, show that attention to those p<Hats on whicli the permanency of 
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(be magneliBm depends catmot be expected from common tradesmen." 
The Admiralty (I belicre in accordance with precedent and witli the rules 
of the depatlment) declined to undertake the auperviaion for commerdal 
ships ; and, as no other iion ships then existed, this decision amounted 
practically to arefusal to enter on the matter. Had the subject been then 
taken up by the goverimient, it might perhaps have been advanced several 
yeus. I did mjieelf endeavor to collect information, and I took notes of the 
position in which one ship was built ; but the occupations of a laborious 
office compelled me to desist. I may mention, that in almost every instanca 
reported to me, in which the correction failed after a time, I had reason to 
think that the tiiiluie ai6se from change, not in the ship, but in the correct- 
ing magnets ; and [his consideration, combined with the feeling of want of 
leisure, prevented the extension of my inquiries. 

2. I am deeply struck with the beauty and the, importance of Dr. 
Scoresby's eipraiments ; and if I bring to notice the circumstance, that the 
polar magnetism of iron plates, and the possibility of change in the magnet- 
iam, were first strongly insisted on by myself, I trust it will not be under- 
stood that I mean to say that those experiments are unessential to our 
present knowledge of the subject Sdll, as the first who examined into and 
speculated upon this aubject, I claim the right of criticizing the name which 
Dr. Scoresby has [nvpoeed ; and I express my opinion that " retentive ' ' 
("retained" would be better in a grammatical eensej does not exactly rep- 
lesent the characteristics of the magnctiaoi of wrought-iron plates. The 
latter appears to me to differ very little from the magnetism of hard steel 
bars. A steel bar is magnetized by induction — (as in an iron plate) — a 
steel bar may have its magnetism weakened or reversed : if immersed in 
the sea-water, it would probably lose its magnetism sooner than an iron 
ship would. But as, in practice, the magnetism of an iron ship is sUgKtly 
more Uable to change than that of a steel magnet very carefuUy preserved, 
it may be dearable that a name, expressive of that idea, should be given 
to it. I would propose to call it the " sub-permanent polar magnetism of 
wrought iron." 

3. I think it likely that the striking character of Dr. Scoresby's esperi- 
ments produces an impression of the extent of their applicability to iron 
ships far greater than is wananted by careful consideration. We may 

_ apeak poetically of the shocks which a ship receives from the waves ; but, 
in reality, the plates of iron of which a ship is composed sustain no such 
shocks. The direct effect of the most violent sea upon them is this : that, 
in the course of twD or three sccouda of time, the iJate is plunged five or 
six feet deeper in the water, and sustains the corresponding hydroetatio 
pressure. This is very different, indeed, from the raps or slaps in Dr. 
Scoresby's experiments, in which it is essential that the blow be of the 
nature of impact, occupying a very small fraction of a second of time. 
Probably the strain of extension to which the plates are subjected may 
produce a greater effect : on this, however, experiments are wanting. But, 
even here, the change in the state of extension is not sudden, but gradual. 
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The tremdr produced hj Bteam-power ia more likely to tdlect the pktes in 
some partB of the ship. It is erident that there are causea in action tend- 
ing to produce effects like those exhibited in Dr. Scoresby's experiments, 
and it is equally evident that the action of those causes must be exceed- 
ingly slow. On one point, however, I trust that a consideration of Dr. 
Seocesby's experiments trill disabuee many persons who have not been 
well acquainted with the nature of induction and sub' permanent magnet- 
ism. The change to be expected in a ship's sub-permanent magnetism, in 
sailing &om England to the Cape of Qood Hope, does not essentially 
depend on her passing into another magnetic hemisphere. It doM depend 
mainly on this circumstance : that, supposing her to have been built with 
her head to the north, or in the line of boreal magnetism, she ia then 
turned with her head to the south, or in the line of austral magnetism, 
and is BO kept, exposed to slight trenira«, for one or more months. If she 
had been moored off the coast of Portugal for the same time, in the same 
position, and exposed to the same tremors, I apprehend that her magnetism 
would have undergone nearly the same change (as regaAs horJKOntal 
deviation of the compass) as in the voyage to the Cape of Good Hope, 

4. I think the selection of the loss of the T^fleur, as the text for the 
principal discussion on iron ships, with all its attendant horrors, (having 
no application whatever U> the matter under discuBsioti,) was unfortunate. 
When the feelings a^e excited, the judgment of the speaker, as well as of 
the hearers, is very liable to be perverted. The question at issue ia the 
very abstract one : Is it likely that in two days the magnetism of a ship 
could be so much changed that the compass would he disturbed through 
an angle of two points i I nnheaitatingly answer : It ia not likely ; and, 
speaking with our present knowledge on the snbject, it is not possible. I 
have already stated, that I conceive the causes pointed Out by Br. Scores- 
by to be wholly inadequate to produce auch a rapid change. And I aver, 
that thEre is no known instance of auch a change ; and I do not believe 
that an' instance can be produced of a rapid change of one-fourth or one- 
tenth part of this amount. I believe that information on these matters 
is not WButing : a single Qrm in Liverpool have " corrected " the compasses 
in several hundred iron ships, and they cannot fail to have received notifi- 
cation of any such changes as those mentioned above. 

Before dismissing this subject, I will advert to two sources of error, not 
essential to my method of correcting the compass, but to which it may be 
liable if due care is not exerdsed. The first is, th^t captains arc hardly 
aware that a very trifling disturbance in the position of the compass (for 
instance, a change of a quarter of an-inch in the height) may very greatly 
disturb the neutralizing influence of the magnets. The second is. OM the 
artists who correct the compasses are too much inclined to place the cor- 
recting magnets in the position called " end-on." In this position, the 
magnet exerts greater deflective power, but it also introduces a force per- 
pendicular to the ship's deck ; and this force, when the ship heels, 
produces an uncorrected horizontal disturbance. While the building in 
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iron was principally confined to paddle stcam-ahipa, this was not impor- 
tant; bnt now, when bo many acrew steam-Bliipa and aailins ships are 
built of iron, th'a arrangement ought nerer to be used. I know Qot 
trhcther the compasses of the Tsyleur conld have been affected b j either of 

5. The question, however, wMch immediately prcseee, ia : What (under 
all circumstances) is it best to do now i In answer. I assert in the first 
plaee, and I am supporti^d in this by Dr. Scoroaby'a experiments, that the 
source of local disturbmice and ils laws are perfectly well known ; that 
the disturbance can be nentralized, by well- known means, to the greatest 
exactness ; and that this neutialization is perfect during change of time 
and change of place, nntil ^e ship herself undergoes an organic change, 
Inthe'next place,! protest strongly against the system, now in use (I 
believe) in the Royal Navy, of using a table of errors, and thus constantly 
making numerical corrections instead of once making a mechanical coc- 
rection. (1.) It is baffling to the mariner. (2.) It is liable to exactly the 
same errors, in the event of a change in the ship's aub-permanent magnet- 
ism, as the system of relying onlhemechanical correction. (3.) Itisliable 
to errors peculiar to itself, which wouJd be entirely avoided by the use of 
mechanical correction. In illustration of the last remark, I will refer to 
the table, in page 10* of the late Capt. Johnson's book, on the " Devia- 
tions of the Compass," second edition, a wotk in many respects highly 
valuable, Capt. Johnson has given the observed deviations of the com- 
pass aji board tliiee iron steam- vessels in different parts of the world ; and 
I select the last, (the Trident,) because its deviations were the laigest. 
The deviations in the Thames ranged from 22° 13' E. to 21° l!^ W. The 
deviations of the same compass at Malta ranged from 15" 29'E. to 11° 21' 
W. Now, the proportion of the terrestrial, horiiontal magnetic forces, in 
the Thames and at Malta, is as 62 to 75, very nearly. Therefore, if the 
ship's sub-permanent magnetism remained unallGrcd, the tangents of the 
angles of deviation in the Thames and at Malta would have been in the 
proportion of 75 to 62. On computing the Malta deviations from those in 
the Thames by this [ooportion, we obtain 15" SO' and 16° 3', agreeing 
with those observed more nearly than observations can be made with a 
ship's compass. The whole of the deviations recorded by Capt. Johnson, 
for the Bloodhound, the Jackal and the Trident, at Lisbon, Constantinople, 
the Fi^us, and Malta, can be computed in the same way from those in 
England, and the reBOlls are equally accordant. (The teiresttial borixon- 
tal forces, on the same scale of ^roportioD, are, Lisbon, 60 ; ConEtantinopla 
77 ; Piraeus, 76.) It follows from titia, that the ship's sub-permanent 
magnetism, in each case, was unaltered, and its effect would have been 
exactly compensated, at every locality, by a permanent magnet. And thus 
the captain of the Trident, using Capt Johnson's table, would have had 
errors of nearly seven degrees ; whereas, if he had used my correcting 
magnets, he would have had no perceptible error in the whole voyage, I 
pointed oat this result to Capt. Johmon ; I know not with what effect. 
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(4.) In extreme vanee it cannot be lased at all : thus, in the Greenland seas 
the compasses would sometimes turn Tonnd with the ship ; -whereas there 
are in tlie Greenland acas several iron ships with my correcting magnets 
effecting their purpose (I am informed) successfully. (5.) In cases not so 
extreme, the inconTGnicnce is intolerable ; ttius, in one instance which 
came under my own eyes, the compass changed 100° with a very sroall 
motion of the ship ; and the directive inlenaily in one position was only 
one-tenth of what it was in another position ; these inconveniences are 
entirely remedied by my correcting magnets. 

On considering the whole matter, I am led to give the following as my 
opinion : For voyages of moderate duration, as, for instance, not farther 
than to the Mediterranean or to the northern parts of North America, I 
do not tbink that any improvement can he made in the existing system, 
except in details, to which I have alluded. The " end-on " position of the 
magnets ought to be forbidden ; and some attention ought to he given to 
the ship's sub-permanent magnetism, in the direction perpendicular to the 
deck. Por voyages of greater duration, as to the Plata, the Cape of Good 
Hope, &c., I tbink it desirable that means should be provided for enabling 
the captain to make the small changes which may be required in the cor- 
recting magnets. I am confident that I can point out a practical conrse 
by which this can be effected ; .and I am satisGed that, with the sanction 
of one liberal ship-owner, the aid of one intelligent captain, and the com- 
mand of one ship for a few days, 1 can arrange every tbing with good 
hope of complete success. 

B. The remarks above are intended by me to apply only to iron-built 
ships, in which the sensible part of the disturbance of tbe compass is pro- 
duced almost entirely by the ship's sub-permanent magnetism. In wood- 
built ships, in which Che induced magnetism is the prindpal disturbing 
power, the rules of correction are necessarily different On these, at 
Ikeaent, I have only to make the same general remark which I have made 
above ; that I disapprove of the use erf a table of errors, and that I pmCix 
the use of mechanical correctione ; the nature of which, as appUcable to 
the neutralization of induced magnoliBm, is perfectly ttnderstood. 



At the British Association, 18S4, Mr, C. P. Varley explained eiperi- 
nents he had made -with gntla-percha covered wires, varying from 30 to 
I,a00 miles in length, and showed a diagram drawn by the electric currents 
themselves, decomposing solutions of ferro-cyanide of potassium and 
nitrate of ammonia witli which the paper had been saturated. These 
experiment? showed that the electric current did not appear suddenly at the 
extreme end ; but, the wire becoming chained by induction like a Leyden 
jar, the current commenced gradually, and did not reach 
power through 1,600 miles of wire until seven seconds of t 
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ekpaed, and continued flowing oat seven eeconds after contact ■wifli flie 
batterj had ceased ; that with the ordinarj telegraphic Bystems such a, 
wire would require IS seconds of time to make each signal ; and as Bereml 
signals are required for a letter, only one aTcrage word could be trans- 
mitted per tliree ininutca. Mr. Varley showed that, with tlie submarine 
and subterranean wires between HolLind, London, and elsewhere, the 
Bain and Morse instruments would work too slow for commercial 
purposes ; but, with the aid of Jiia apparatus, these wires are now and 
haTe been working for six months at the required speed, viz. : 25 words 
per minute, for 'which 300 alterations of current per minute are required. 
The eifect of the former two telegraphs with these ■wires, when working 
fast, is to run all tbe marks together, because the first electric impression 
has not been completed when tbe second is given ; but his apparatus, by 
spilling the charge and revennng the current at every movement of the 
key, produces rapidly alCemating ciureiitB through the wire, which, though 
very weak at tbe extreme end of the wire, are quite sufficient to actuate 
his galvanometer relay, which actuates a local battery to produce the 
marks. The little aim on the aijs of the relay, instead of striking against 
a dead stop, ruba obliquely against a gold spring, filing off the little film of 
air which would otherwise prevent the instant completioa of the local 
circuit. 8o sensitive is this apparatus, that four elements of a copper 
and zinc battery have been found sufficient t« work from Manchester to 
London. He added, " Its advantages over the needle systems are, it 
requires only one wire, gives a printed record of all communicatioa, 
requires but one-fourth the power to actuate it, and is not interrupted by 
comparatively defective insulation. It gains these advantages : 1st. By 
dischar^ng the lino wire at every move of the key. 2d. Gravity aiding 
the electricity in making the relay contact, thus using the same instead 
of tbe difference of the forces. 3d. The sliding action of the relay Contact, 
hy rubbing off the thin film of air, gives sure and instant contact with a 
small amount of battery power. 4th. It will work through a considerable 
amount of leakage from one wire to tbe other, because there is a current 
always flowing through the wire, rendering this apparatus peculiarly 
adapted for wires snapended in the air, and which leak from one to the 
other in damp weather, the surfaces of tbe intended' insulators becoming 
coated with moisture." 

The following are Mi. Varley's conclusions : 1st. If a wire could be 
Biupended in an unbounded non-conductor, or atmosphere with no con- 
ducting body near it, the transmission of an electric current through it 
would be instantaneous, no matter wbst may he the length of the wire. 
2d. The approach of any conducting body to this wire would (by 
induction) reduce the speed of the transmission, as shown in the 1,500 
mile eiperiment. 3d. In the case of a wire covered with a non-conduct- 
ing substance, (such as gutla-percba,) the induction decreases in the same 
pioportion that the thickness of the coating is increased. 4th. The con- 
ducting power of a wire is in proportion to its substance, the induction in 
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proportion to it» stuface. A copper wire one-sIzOi of an inch in diameter, 
coated with gutta-percha to the depth of ccailj' half an inch, would be 
found capable, li; aid of my apparatus, of tranBmittiDg 2S words per 
minute 3000 miles. To work the ordiDary telegraphs, the copper -aire 
must be three-eighths of an inch in diameter, and coaled M'ith gutta- 
percha three-fourchH of an inch, making a total diameter of about two 



ON THE CONSTRUCTION OF A SUBMAHtKE THANSATLdNTlC TELE- 



The foUowing commutiication, on the feasibility of conatructing a anb- 
maiine line of tel^rsph across the Atlantic, has been addressed to the 
Secretary of the Navy hy Lientenant Manry :— 

Sib: — The United States brig Dolphin, Lieutenant Commanding O. H. 
Berryman, waa employed last Blunmec upon especial serrice connected 
with the researches that are carried on at this office concerning the windB 
and currents of the sea. Her obscrvationH were confined principally to 
that part of the ocean which the merchantmen, as they pass to and fro , 
upon, the buainesH of trade between Europe and the United Stales, use as 
their great thoroughfare. Lieutenant Berryman availed himself of this 
opportunity to carry along also a line of deep sea soundings from the shores 
of Newfoundland to those of Ireland. The resultis highly intciesting, in 
so far so the bottom of the sea ia concerned, upon the question of a 
submarine telegraph across the Atlantic ; and I therefore beg leave to malie 
it the aabject of a special report. 

This line of deep sea soundings seems to be decisive of the question as 
to the practicability of a submarine telegraph between the two continents, 
in BO far as the bottom of the deep sea is concerned. From Newfoundland 
to Ireland, the distance between the nearest points is about 1,600 miles ;* 
and the bottom of the sea between the two places is a plateau, which 
seems to have be^i placed there especially for the purpoae of holding the 
wires of a submarine telegraph, and of keeping them, out of harm's way. 
It is nether too deep nor too shallow ; yetitisso deep that the wires, but 
once landed, will remain forever beyond the reach of Tessela' anchors, 
icebe^, and drifts of any kind, and so shallow that the wires may be 
readily lodged upon the bottom. The depth of this plateau is quite 
t^ular, gradually increa^ng from the shores of NewfoundTand to the 
depth of from 1,50(1 to 2,000 fathoms as you approach the other side. 
The distance between Ireland and Cape St. Charles, or Cape St. Lewis, in 
Labrador, is somewhat less than the distance from any point of Ireland to 
the nearest point of Newfoundland. But whether it would he better to 
lead the wires from Newfoundland or Labrador is not now the question ; 
nor do I pretend to consider the question as to the poesibility of £nding a 

ncs la 1,601 ilillH. 
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time calm enough, tbe eea smootli enough, a wire long enough, b ship big 
enough, to lay a coil of wire 1,SOO miles in length ; thoagh I have no fear 
Imt that the entraprise and ingenaitf of the age, whenerer called on with 
these problems, will be ready with a sadsfactory and practical solution of 

I simply address myself at this time to the question in ao fsr as the 
bottom of the sea is concerned, and as far as that the greatest practical 
difficulties will, I apprehend, be found after reaching soundings at either 
end of the line, and not in the deep sea. 

A wire laid across from either of the above-named places on thia side 
will pass to the north of the Grand Banks, and rest on that beautiful pla- 
teau to which I have alluded, and where the waters of the sea appear to 
be as qiuet and as completely at rest as it is at the bottom of a mill-pond. 
It is proper that the reasons should be stated for the inference that there 
are no perceptible currents and no abiBdiug agents at work at the bottom 
of the sea upon this telegraphic plateau. I derive this inference &om a 
study of a physical fact, which I little deemed, when I sought it, had any 
such beartugs. 

Lieut. Berrymau brought up with Brooks's deep-sea sounding apparatus 
Bpecimens of the bottom from this plateau. I sent them to Prof. Bailey, 
of West Point, for eKaniination under his microscope. This he kindly 
gave ; and that eminent microscopiat was quite as much surprised to find 
as I WM to learn that aU theae spciuiuens of deep-sea soundings are filled 
with microscopic shells ; to use his own words, " not a pardcle of sand or 
gravel exists in them." These Utile shells, therefore, suggest the &ct that 
there are no currents at the bottom of the sea whence they came — that 
Brooks's lead found them where they wme deposited in their burial place 
after having lived and died on the surface, and by graduaUy sinking were 
lodged on the bottom. Had there been currents at the bottom, these 
would have awept and abraded and mingled up vrith these microscopic 
remains the debris of the bottom of the sea, such as ooze, sand, gravel and 
other matter ; but not a particle of sand or gravel was found among them. 
Hence the inference that these depths of the aeaare not disturbed either by 
waves or currents. Consequently, a telegraphic wire once laid there, there 
it would renuiin, as completely beyond the reach of accident ss it would be 
if buried in air-tight cases. Therefore, so far as the bottom of the deep 
sea between Newfoundland, or the North Cape, at the mouth of the St. 
Lawrence, and Ireland, is concerned, the practicability of a Bubmarine 
telegraph aorosa the Atlantic is proved. 

In this view of the subject, and fur the purpose of hastening the comple- 
tion of Huch a line, I take the liberty of suggesting for your Consideration 
the propriety of an offer, from the proper source, of a prize to the company 
through whose telegraphic wire the first mesaage slisll be passed across 
the Atlantic 

I have the iSnor to be, respectfully, &c., 

M. F. MAURY, Lieut U. S. Navy. 

Hon. J. C. Dobbin, Secietary of the Navy, Washington, D. C. 
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TEANSATL ANTIC TELECRAPH. 



le Jonmal of the Frankln Institute, on 
the subject of tcans-tel^TBphic AtlHntic eommmiication, Dr. L. Timibull, 
well known for hia acquaintance with telegraphic operations, presents the 
followiug points reapacting tlie conaummation of tliie great enterprise ; — 

Ist. " To find a time oalm enough and a sea smooth enough to lay down 
a telegraphic cable." In my own mind, this first difficulty can be oret- 
come as easOy as the obserrations of Iiieut. Borfman were made ; if timea of 
calm are found for such careful obfierratiDns as he has conducted, by means 
of a twine string so as to let down a cannon ball of sixty-fonr pounds, and 
then raise a tube filled with ebeUa and earth of the depths of the ooean, 
we are almost certain a time calm enough and a smooth sea can be found 
to stretch a wire from cable from land to laud. 

The second difficulty is, a " wire long enough." On this point we have 
accurate data to follow. The cable from Calais to Dover is twenty-fbur 
miles long, and consiBts of four copper wires, through which the electric 
currents pa^s, insulated by coverings of gatla-percha. These are formed 
into a strand and bound roond with spun-yam, forming a core or centre, 
around which are laid ten iron ^ranized wires of fi-16th of an inch in . 
diameter, each welded into one length of 21^ miles, and weighing about 
15 tons per mile. The rope weighs altogether about ISO tone. It formed 
a coil of 30 feet diameter outside, 15 feet inside, and 6 feet high, and was 
made, in tie short space of twenty days, by a machine invented for the 
purpose. The transatlantic cable, if the machinery is multiplied and 
wxteen machines are employed, could, we have little doubt, comfJete the 
cable in six or seven months. 

The third difficulty is, " a ship big enough." This can be no difficulty ; 
for if one would not do, twenty would. What is the objection to sending 
it by trips, or in pieces i Could it not be attached, as it was lud down, to a 
iuDtf t A. vessel of 1,000 tons could surely carry 400 tons of coil, for our 
cable would not exceed 12,000 tons. 

Another important matter to be detramined is, to what extent a galvanic 
eunent con be sent on an insnlated wii«. This has been aUo determined ; 
for, in ^Torable states of the atmosphere, lines in this country have been 
so insulated as to work in one circuit from 800 to 1,000 miles. The great- 
est distance that any of the lines have ever worked in one circuit was 
from Boston to Uontieal, via New York, Bolialo, and Toronto — a distance 
of about 1500 mites. This was done when the earth was Crozen and the 
lines insulated by frost Tlie entire length of the telegraph line from New 
York to New Orleans is 1,960 miles, via Charleston and Mobile ; and even 
this distance has been worked in one circuit by the aid of an instrument 
termed the connector, the effect of which is to cause one circuit to work 
the othez through the eatiie secies, thus prododng a result similar to 
working through the entire line in one circuit. 
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Aj9 late aa December, 1853, despatches were writteti direct thnugli from 
New Orleans to Philadelphia and New York, the weatlier being cold and 
the' earth frozen. In so doing, the only connector or repeater used was an 
insulated screw on the back of the register, invented by Mr. McKes, of 
Philadelphia. But this distance would require at least 30 Grove's cups, 
of a pint eaeh, for every 100 miles; making ahout 4S0 cups, or 240 each 
side. If a copper and zinc hallery were employed, the number wonld 
ha.ve to be increased to about 30 or 40 cups, every 100 miles ; but, eren 
with this large battery, the eipensea would be less than with Grove's bat- 
terf. In preparing the batteries, it is even possible to determine malhe- 
mati<9lly beforehand tbe amount of resistance and the force necewary to 
overcome it, and thus to proportion the nuiuber and sice of the plates to 
the distance to which the wires extend. Large wires are better conductora 
than small ones ; copper i« a much better conductor than iron ; and as a 
thinner wiie answers the purpose of conduction, it may be much more 
easily insulated. The several condidoua may all be calculated from the 
beautiful formula of Ohm. 

In some recent experiments of Prof. Farraday, that distinguished philoso- 
pher, by some of the experiments he obtained, has thiown mucdi light 
upon the action of voltaic electricity in the subme^ed wire of the electric 
telegraph. 

He first determines by actual experiment, that vhen copper wire is per- 
fectly covered with gutta-percha, so high is the insulation, that in 100 
miles of such wire, when fully charged by an intensity battery of 350 pain 
of plates and submerged in water, the deflection of a delicate galvanome- 
ter was not more than 6°. The great perfection in the covering of the 
wire may be judged of by this tact alone. The 100 miles of wire were one- 
sixteenth of an inch in diameter ; the covered 'nire was four- sixteenths ; 
the gutta-percha on the metal was considered as 0.1 of an inch in thick- 
ness. There could not be any better proof than this, that gutta-percha is 
one of the best ins nlating agents we have. 

He experimented with the subterraneous wires which exist between 
London and Manchester ; and when they were all connected together so aa 
to make one series, they made almost the distance as determined by Lieu- 
tenants Beiryman and Maury between the Irish coast snd Newfoundland, 
being i,A0O miles j and having introduced galvanometers at intervals of 
about 400 miles, hefound that, when the whole 1,600 miles were included, it 
required ttm seconds for the electric pfrCBm to reach the last instrument 
which yrea placed at the end. In this instance the insulation was net as 
perfect ; still the result shows that it will require a little over two seconds 
to cross the Atlantic by telegraph, which is about the rate of 760 miles in a 
second, which result is far below those obtained by the London and Brus- 
sels telegraph, which is stated at only 2,700 miles in a second, even with a 
copper wire ; while it will be remembered that Wheatstone, in 1834, with 
copper wire, made the velocity of the electric current 288,000 miles per 
second — a coDuderable differenoe. 



D^,t,;fdbt Google 



NATOBAL PHILOSOPHY. 165 

The whole of thiB difference, Bcoocding to Professor Fairadny, depends 
upon the lateral inductioii of the wire cmryiiig tlie current. ■' The pro- 
dactton of a polarized state of the paiticlea of neighboring matters by. an 
excited body constitutes iWuirfion, and this arises from its action upon the 
particlee iu immediate contact with it, which again act upon those coi.lSgu- 
ous to them ; and thus the forces are tianafiirred to a distance. U' the 
induction remain undiminished, then perfect insulation is the conse- 
quence ; and the higher the polarised condition which the particles Can 
acquire or maintain, the higher is the intensity which may be given to the 
acting fbrces. In a word, insulators may be said to be bodies whose parti- 
eles can retain the polarized state ; whilst conductors are those whose 
particles cannot be permanently polarized." And in regard to long dr- 
cuitH snch as those described, their conducting power cannot be under- 
stood ; whilst no reference is made to their lateral static induction or to the 
conditions of intensity and quantity which then come into play. 

The conducting power of the air and water wires are alike for aconstant 
current. This, according to Farraday, is in perfect accordance with the 
prineipleB and with the definite character of the electric force, whether in 
the static, or current, or transition state. When a ToICaic current of a 
certain intensity ia sent into a long water wire, connected at the farther 
extremity with the earth, part of the force is in the first instance occupied 
in raising a lateral induction round the wire, ultimately equal in intensity 
at the near end to the intensity of the battery stream, and decreasing gradu- 
ally to the earth end. 

In the report of Farmday, which' is given in the London Fhilotophiad 
Magasine for March, he there, in condusion, refers to the terms inteiaity 
and qitantUy. These terms, he remaris, or equivalents of them, cannot be 
dispensed with by thdse who study both the static and dynamic relations 
of electricity. Every current, where there is resistance, has the static 
eUokent and induction involved in it, whilst ever; case of insulation has 
more or less of the dynamic element and conduction ; and we have seen that 
the same voltaic source, the same current in tlie same length of the same 
wire, give a different result, as the intensity is made to vary with varia- 
tions of induction around the wire. The idea of intensity, or the power of 
overcoming resistance, is as necessary to that of electricity, either static or 
current, as the idea of pressure is to steam in a boiler, or to air passing 
through apertures or tubes ; and we must have language competent to 
express these conditions and these ideas. 

In conclusion, I trust that a cable may be laid across the briny deep, 
and I am happ; to ftiid the matter taken hold of by intelligent and Ecien- 
tiCc telegraphic engineers ; and its Completion will be one of the wonders 
of the ^e. 

In relation to the ultimate completion of the transatlantic submarine 
telegraph, Mr. Shaifoer, a gentleman who has had considerable experience 
in submarine tel^aphic lines during the last five years, employs the 
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foUowing Iftngoage, in n^utl to Qaa enterprise, in the fint nomber of a 
journal of which he U the editor : — 

" Tides maj ebb and flow ; the billoin may mrge with mighty pow^ ; 
the icebergs may tower their white-mantled forma high in the skies, and 
sinlc deep in the briny sea ; the hesTena may let loose their loud-rolling 
thunder, and the eaith heaxe up its fiery lava ; but, just so euie as these 
elements exist and worlds revolre, IBuiope and America will be connected 
with an electric cord." 

In a paper presented to the British Association by Mr. Bakewdl, on 
*< Telegraphic Communication between England and America," he pro- 
posed to effect each a communication by employing a single galyamzed 
iron wire sufficiently strong to be self-protectiie, and to be insulated with 
gutta-peicha or other non-conducting substances, coTerfd with tarred 
hempen yacE,. Buch a wire, it was etatcd, might, from its comparatiTS 
lightness and flexibility, be readily stretched across the Atlantic at a'coet 
of 100,000/. A'eingle wire would, in the first instance at least, be 
sufficient to supply the want of telegraphic communication, if tlie telegraph 
were kept in constant work. Mr. Bakewell alluded to the difficolty that 
had recently been discoveied in ironsraittirg telegraphic signala through 
an insulated wire immersed in water, and to the means that had almost 
as quickly been devised for overcoming the unforeseen obstacle. He 
expressed a conddenl expectation that, should other difficulties arise in 
prosecuting such an enterprise, they would also be as readily vanquished. 

Dr. Lardner states that, in the experiments made by him and M. Lever' 
rier in electric transmission, messages were sent over a space of 1,000 
miles of wire without intermediate battery power, and with a terminal 
battery of very limited power ; 338 miles of the wire upon which the 
current was transmitted Were iron, a very indiflerent conductor, and the 
remaining 746 miles were copper wire of exceedingly small diameter. It 
is certain, therefore, that by reason of the inferior conducting power of the 
one part, and the very small transvetse section of the other part, thia 
length of 1,082 miles offered a much greater resistance to the transmission 
of the current than would 1,600 miles of copper wire such as is usually 
selected for submarine cables. Nothing would be essier than to give the 
copper wire enclosed in the cable such a thickness, and to apply to it such 
batteries as would insure the transmission of a current of sufficient 



SITBMARINE TELEGRAPH BETWEEN EHEOPE AND AFRICA. 

At the British Association, in a communication on the above subject, 
presented by Mr. Brett, the eminent telegraph engineer, the author 
proceeded to give an account of the difficulties and prejudices they 
encountered in establishing the flrst submarine telegraph, which has now 
been successfully working tor three years between France and England, 
and stated that he had established the submarine telt^aph between 
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m witti equal auccesg, which had been in operation Biace 
the 1st of May, 1853. He then explained some of the difficalties be hod 
eacountered in laying down the two submarine lines in the Medilezranean 
in July last, especially in passing a depth exceeding, by 100 fathoms, 
what had previou^y heen Bficertoined to esist on the route between 
Piedmont and Corsica. The depths encountered between England and 
Pnince, and England and Belgium, did not exceed at their maximum 30 
iatboms ; whereas the submarine cable was laid down in the Mediterranean 
at a depth of 350 fathoms, exceeding about aghl times that of the English 
Cliannel. It waa the general impression that the submarine cable would 
part by the great stnun it would encounter in passing these greet depths ; 
for which reasons he was strongly advised, and more particularly by one 
of the most able and experienced officers of the Sardinian Government, 
who accompanied and aided the undertaking, to make a ditoiir of about 
eight miles by the Islands of Qorgonaand Caprija, where the soundings 
were known not to exceed 100 fathoms ; but the gnjat point to he 
considered was, whether he would not inenr the risk of a total loss of the 
cable by not doing so. The prudence of these arguments, Mr. Brett said, 
he fiUly admitted, but that it was a question he was determined to solve 
at once ; for aa this telegraph was not a tel^raph to Corsica, but part of 
aline to India, to be shortly completed to Africa, where still greater depths 
must be encountered, it was necessary to test the fact. He then explained 
the difficulties they encountered in paying it out, when, after the line had 
been paid oat, as he believes, along the top of a submarine mountain for 
some miles at a depth varying from 180 to 200 fathoms, it suddenly, as he 
believes, carae to the edge of a precipice, making a total of 360 fathoms, 
(exceeding by about 100 fathoms any depth marked in the varions charts 
on this route,) where it ran out with frightful velocity ; and had the cable 
been less strong, the whole must, of necessity, have been lost ; and they 
were compelled, nevertheless, to anchor by the electric cable all night, to 
restore the injury that had occurred ; but he felicitated himself upon the 
ezperii^ce t^us gained from his determination in taking the deepest route, 
as it had led to many valuable su^estiona necessary to successful opera- 
tions in great depths ; and the able commander, the Marquis Eicci, who 
up to this time had been in doubt of its success, then admitted that this 
kind of cable eontsjned such remarkable elements of strength in its form 
and combination, that he believed only certain improvements to be 
necessary (on which we had been consulting) to Bucceasfully lay it down 
even in the greater depths of the Atlantic. 

Or. Brett, in conclusion, explained his reasons for selecting this line to 
India, via Egypt, in preference to the line by the Italian peninsula, wMch 
would ever be impeded by the jealousies and restrictions of the petty 
Slates; whereas, to the shores of Africa, the Mediterranean Telegraph 
passed through only the States of France and Sardinia, which had encour- 
aged it by liberal guaranties, and admitted that all communications, in 
whatever language, should pass unrestricted through their states. From 
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A&ica he stated he had two pUiu in contemplation for its esteiuioa to 
Egypt — one, a line dropped in the Mediteiranean, in the shallow line near 
the COaal, and another buried in the sand along the shore, bolh of which, 
he was »atisSed might be laid aecure irom derangement of anj kind. He 
then concladed with a statement of the labor and attention be had given 
for manj years in preparing for the telegraph to America, and of tbe 
depth, on the proposed line, ea recently ageertained by Lieut. Maury, of 
the United States, with some estimates of the weight and cost, and stated ' 
that a return of 1001. to 1502. per day would give a fail interest on the 
necessarf capital ; that his plan comprised aeveral Uni 



ELECTBIZATION BY IKFLUENCB. 

The French Academy has recently received a memoir of great interest 
from M. Melloni, on the subject of electrization by influence. The 
hypothesis which has hitherto prevailed to explain the general character of 
the phenomena relative to static electricity consists in admitting the exist** 
ence of two imponderable prindplea, of two fluids endowed with reciprocal 
attraction each for the other, and with repulsion for tJiemselves ; and by 
this way the ^eculative philosopher obtains two agents possessing opposed 
properties, and susceptible under many circumstances of being disguised, 
or ot being concealed by each other. At the Gist they were called Titreooa 
and resinous electricity i and then, to eihibit more forcibly the antagonism 
of the way by which they acted, they were styled positive and negative 
electricity. No data having fallen into the philosopher's hands that might 
authorize ^<"> to deOne the absolute quantities of these Quids which might 
exist together in bodies, it has been supposed that ponderable matter 
contained infinite quantities of them, or at the least, quantities which may be 
regarded as infinite in comparison with the amount that may be excited in 
experiments. Notwithstanding this inexhaustible quantity of fluids 
contained in bodies, it suffices that one or the other is in the predominance 
Xo urge it to the surface, and to eihibit there the properties which are 
peculiar to it, This accumulation of the fluid in excess on the exterior 
surface constitutes the phenomenon of electrization. Consequently a 
body msy be electri&ed by two different and opposite manners, as one Mr 
the other fluid predominates on its surface ; in every esse, the fiuid in. 
excess will exercise to escape a pressure, which is " electrical tension," 
properly so called. When the tension is great enough, the electricity 
appears in the form of a spark, whose dimensions may vary in enormous 
proportions. Between the phosphorescent sparkling of the stick of 
sealing wax rapidly rubbed and the dazzling lightning which renda our 
temples in sunder there is no difference other than a difference in degree. 

Tike explodon of the spark is invariably lu-eceded by electrization by 
influence, a so important phenomenon as to warrant some explanations. 
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If we remam faitliful to the h7pothes[B of the fluids, the most Bimple iraj 
to electrify a body would assuredly appear to be by taking the fluid where 
it exists in a free state, and to communicate, to pour it out (if the eiprea- 
^On may be allowed) as it were by a direct Contact. This we see constantly 
used, when we witness a conductor Bualained by some insulating support, 
placed in contact with an electrical machine previously charged : commonly 
the operator has not the time to place them in Conlagl, for before they 
touch the spark leaps focwatd, and the i^vision is made. And if the 
Operafor pleases to employ some known methods of observation, it may 
be seen that, during the period the two machines are being brought together, 
a change takes place in the Etate of the conductor, which greatly precedes 
the explosion of the spark. By the influence eicrtcd wittiin a certain 
radius of distance by the supposed machine charged with positive elec- 
tricity, the natural dislribution of the fluids ia troubled; each of them 
has yielded to the disposition which characterizes it : the negative fluid 
advancing towards the positive fluid which attracts it, and the positive 
fluid of the bodies taking refuge in the parts of the surface farthest from 
the machine. The result ia, the different points of this surface are 
ineqnally and dif&rently electri&ed ; in the hypotheais of a complete 
isolation, this state, which constitutes electrization by influence, would 
persist for an indefinite period. If, on the contrary, the machine be 
removed, or its charge be dissipated in the ground, the influence having 
disappeared, the conductor would immediateiy return to its natural state. 
Thus electrization by influence differs essentially from that which results 
■imply from the accumulation of one or the other fluid.- Here the same 
electricity is in the preponderance throughout the whole extension of 
the surface of the bodies ; the tension is in every respect positive or 
negative, as is exhibited by the usual experiments of the electroscspic 
pendulum, and the plan d^epreune, where neither the pendulum nor the 
body can regain their natural state, except by losing its fluid in excess, or 
by gaining the contrary fluid. There, on the contrary, electrization by 
influence divides the surface of the body into two distinct r^ons — one 
ot the positive tension, the other with the negative tension ; and these two 
re(^oDs are separated by a neutral line where the tension is nulL Besides, 
the fluids thus localized in two distinct regions extst-in proportioDs meet - 
tat the reformation of the neutral fluid, so that the operator has but to 
remove the acting cause to obtain this recomposition and to reconstitute 
the body in its natural state. 

A clear distinction of the two phenomena is necessary to a perfect concep- 
tion of the positions of Melloni. He commences his paper with recalling 
•ententiously, as suited with his learned audience, these facts as having 
been definitively admitted in science, and as forming the foundation of the 
theory of static electricity; and then he announces that he has before 
him reeulta &om experiments which make a great breach in the funda- 
mental theorem of electrization by influence. 
AccorcUng to MeUoni, the plan ^epreuve and the electroscopic penda- 
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lum, commonly employed to study the distributian of the electricatiea of a 
body electri&ed by influence, are uot suitable to furnish exact indications, 
because they themselves are effected by the ;nfl.uenee of the active body ; 
and to protect theiu against this cause of error, he has imagihcd the expe- 
dient of interpOBJEg a metal plate, communicating with the Common 
reservoir ; the operator then has a body charged "with an electricity acting 
by influence upon a neighboring body through the plate, which is a sort of 
screen to the organs of exploration. In these new conditions. Monsieur 
Melloni observes that the electricity on the surface of the body influenced 
is of the same nature and has the same appearances as that of the acting 
body, and he concludes : '■ This experiment dissipates the illusion hitherto 
formed, touching the contrary electric tensions developed on the Opposite 
extremities of the influenced body." 

These new ideas do not meet with the support of many others who 
have experimented upon this subject; they cannot admit that the metal ' 
plate introduced into the experiment acts simply as a screen ; and some 
have suggested that the whole controversy rests on a misunderstanding, 
and that his reasoning follows somewhat the following course: dissimu- 
lated electricity is not the electricity of tension ; but, in a body influenced 
M-ithin the radius of a given distance, one of the fluids is dissimulated ; 
thcrefoce, the other fluid alone retains its tension, Sut in reality, it is said, 
the two fluids retain their respective tensions, the instruments attest it ; 
and in the opinion of natural philosophers, the true method of treating the 
question is invariably to consider the body as symmetricaUy placed between 
two contrary influences. 

ELECTRO- MAGNETIC ENGBAVING. 

This machine is somewhat on the principle of the well-knovm planing 
machine. The drawing to be copied and the plate to be engraved are 
placed side by side on the movable table or lid of the machine ; a pointer 
or feeler is so connected, by means of a horizontal bar, with a graver, that, 
when the bar is moved, the drawing to be copied passes under the feeler, 
and the piste to be engraved passes in a coiresponding manner under the 
graver. It is obvious that in this condition of things a continuous line 
would be cut on the plate, and, a lateral motion being given to the bed, a 
series of such lines would be cut parallel to and touching each otlier, the 
feeler of Course passing in a corresponding mojiner over the drawing. If, 
then, a means could be devised for causing the graver to act only when the 
point of the feeler passed over the portion of the drawing, it is clear we 
should get a plate engraved, line for line, with the object to be copied. 
This is accomplished by placing the graver under the control of two electro 
magnets, *ctJng alternately, the one to draw the graver from the plate, the 
, otlier to press it down on it. The coil enveloping one of these magnets is 
in connection with the feeler, which is mado of metal. The drawing ii 
made on a metallic or conducting surface, with a rosined ink, or some 
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othet Don- conducting substance. An electric current ia then established, 
«o that when the feeler rests on the metallic surface it passes through tlie 
coils of the magnet, and causes it to lift the graver from the plate to be 
engraved. As soon ea the feeler reaches the drawing and passes orer the 
aoD-conducting ink, the current of electricity is broken, and the magnet 
ceases to act, and by a self-acting mechanical arrangement the current is 
at the same lime diverted through the coils of the second magnet, which 
then acts powerfully and presses the graver down. This operation being 
repeated until the feeler has passed in parallel lines over the whole of the 
drawing, a plate ia obtmned engraved to a uniform depth, with a fac-simile 
of the drawing. From this a type-metal cast is taken, which, being a 
reverse in all respects of the engraved plate, is at once fitted for use as a 
block for surface printing. The machine is the inventioii of Mi. William 
Hatisen, of Gotha. — Jrmrnai of the Sociel)/ of Artt. 

SPECIFIC HEAT OF GASES. 

M. Hegnault has presented to the Academy a very long memoir on the 
Specific Heat of Gases under constant pressure and variable volume, and 
under constant volume and variable pressure. After detailing the history 
of this important question. M. Regnault explained in a brilliant lecture 
hia method of observation, the arrangement of hia apparatus, and the 
important results he had obtained — results which entirely change the pres- 
ent state of the science, being in complete discordance with the theory of 
Iiaplace and Poisson, and with the observations of Di^sormes, Gay-Lussao 
and Dulong. 

It has heretofore been admitted, that the capacity for heat under constant 
pressure is always greater than that under canstant volume; and the 
ratio of these cApacLties is equal to Unity plus a fraction, which, in air, is 
338,000 according to Dulong, 376,000 according to Gay-Lussac, 421,000 
according to Poisson, &c,, &c. By operating in an entirely new mode, 
and under conditions that he thinks better, U. Begnault seems to have 
shown that the difference between these is nothing, or infinitely small. 

Conceive two concentric globular vessels, one whose capacity is a litre 
filled with gas, air for esomple, under a pressure of ten atmospheres, the 
other with a capacity often litres. This system of two vessels is immersed 
in a water bath kept at a constant temperature. If, after having made a 
vacuiun in the second globe, we allow the air to enter it from the first, so 
that it now occupies a bulk ten times greater, there is neither elevation nor 
depression of the temperature. There will be, however, a depression of 
the temperature, if, at the same time that the air enters the larger globe, a 
small quantity is allowed to pass out hy an,orificc in the globe ; and the 
amount of depression of the temperature is constantly proportional to the 
mass of gas which has escaped into the atmosphere. If the air which 
escapes is made to do work, as for instance to move a turbine, re-action 
whet], or pump, the cooling increases in proportion to the work donej 
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and ve in conBequence find here what has been detenniiied in steam- 
engine*, inwhich the Tisefvdwork done is roore nearly expressed bj the 
heat lost in the fail of temperature, in pioportiaiL as the machines are mora 
perfect. 

M. Renault nhows clearly how much his new eiperimenta are opposed 
to the old hypothesis, which made ealoria a Quid, at one time in the latent 
state, at another disengaged and sensible; he shows, on the other hand, 
how easily they are explained on the theory which attributes heat to a 
Tibratory motion; the principle of the preservation of moving forces then ' 
suffices to account for all the transformation of heat into work, and via 
vena. After insisting upon the fact, that the theory by which Laplace 
corrected Newton's formula for the Tclodty of the propagation of sound in 
air, and explained the considerable diS^nces between the calcolated and 
ohaerred TelociCtes, is no longer admissible, he expresses an ardent dedre 
to see some new series of experiments on the Telocity of sound in air, 
water and solid bodies, taking advantage of all the recent progress of sci- 
ence and the mechanic arts. 



The following is an abstract of a paper read before the B oyal Institutioii 
by Prof. Tyndoll, F. R. S. :— 

In the year 1805, M. Schwartz, an inspector of one of the smelling 
works of Saxony, placed a cup-ahaped mass of hot silTer npon a cold 
anvil, and was surprised to &nd that musical tones proceeded fi-on^the 
mass. In the autumn of the same year, Professor Gilbert, of Serlio, 
visited the smelting works and repeated the experiment. He observed 
that the Bounds were accompanied by a quivering of the hot aOver, and 
that, when the vibrations ceased, the sound ceased also. Professor Gilbert 
merely stated the &cts, and made no attempt to explain them. In the 
year 1829, Mr. Arthur Trevelyan, being engaged in spreading pitch will 
a hot plastering iron, and snce observing that the iron was too hot for his 
purpose, he laid it slantingly agunst a block of lead which chanced to be 
at hand ; a shrill note, which he compared to that of the chanter of the 
small Northumberland pipes, proceeded from the mass, and, on nearer 
inspection, he observed that the heated iron was in a state of vibration. 

Professor Faraday, after giving the subject some attention, referred them 
to the tapjwng of the hot mass against the cold one underneath it, the taps 
being in many oases sufficiently quick to produce a high musical note. 
The alternate expansion and contxaction o( the cold mass at the pcdnts 
where the hot tocker descends upon it, he regarded as the sustaining 
power of the vibrations. The superiority of lead he ascribed to its great 
eipansibility, combined vrith its feeble power of conduction; wHdi lattd 
prevented the heat from being quickly diffused through the mass. 

Professor Forbes, of Edinbu^h, then took up the subject, and rqects 



, D^iiiicdbt Google 



HATUBAL PHlLOaOPHT. 173 

the explanation suppoited b; Profeaaor Faraday, and refers the flbrstioiia 
to " a new spocies of mechanical agency in heat" — a tepulaion eiercised 
by the heat itself on passing from a good conductor to a bad one. Ttus 
contQusion is based upon a number of general laws establiahed by Pro- 
fessor Forbes. If these laws be correct, then indeed a great atep has been 
taken towards a knowledge of the intimate nature of heat itself, and this 
COnsideratioD was the lecturer's principal atimulua in resuming the 
examination of the subject. He had already made some experiments, 
ignorant that the subject had been further treated by Seebeck ondl 
informed of the fact by Professor Magnus, of Berlin. On reading 
Seebeck'a interesting paper, he found that many of the results which it 
was his intention to seek had been already obtained. The portion of the 
subject which remained untouched was, however, of sufficient interest to 
induce him to prosecute his original intention. The general laws of 
Professor Forbes were submitted in succession to an experimental 
examination. The first of these laws affirms that "the vibratioat never 
taka place betmem auhalancea of the same nature." This the lecturer found 
to be generally the case when the hot rocker rested upon a bloclc, or on the 
edge of a thick plate of the same metal ; but the case was quite altered 
wlien a thin plate of metal was used. Thus, a copper rocker laid upon 
the edge of a penny-iueee did not Tibrate permanently ; but when the coin 
was beaten out by a hammer, so as to present a thin sharp edge, constant 
Tibrationa were obtained. A sUver rocker resting on the edge of a half- 
crown refused to vibrate permanently i but on the edge of a sixpence 
ooqtinuous vibrations were obtained. An. iron rocker on the edge of a 
dinner knife gave continuous Tibrationa. A fiaX brass rocker placed upon 
the points of two common brass pins, and having its handle suitably 
supported, gave distinct vibrations. In these experiments, the platea and 
pins were fixed in a vice, and it was found that, the thinner the [Jate 
within its liniils of rigidity, the more certain and striking was the efiect. 
"Vibrations were thus obtained with iron on iron, copper on copper, braM 
on brass, zinc on zinc, silver on silver, tin on tin. The list might be 
extended, but the cases cited are sufficient to show that the proposition 
above uled cannot be regarded as expressing "a general law." The 
second general law enunciated by Professor Forbes is, that " both avbataacet 
miat be melalUa." This is the law which first attracted the lecturer's 
attention. During the progress of a kindred inquiry, he had discovered 
tliac certain non-metallic bodies are endowed with powert of conduction 
far higher than has been hit'herto supposed, and the thought occurred to 
bim that such bodies might, by suitable treatment, be made to supply the 
place of metals in the production of Tibrations. This anticipation was 
realized. Rtickera of silver, copper and brass, placed upon the natural 
edge of a prism of rock-crystal, gave distinct tones ; on the clean edge of 
a cube of fluor spar the tones were still more musical ; on a mass of rock 
salt the vibrations were Tcry fonuble. There is scarcely a substance, 
metallic or non-metallic, on which Tibrationa can be obtained with 
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greatet ease and certainty iban on rock sale In most cases a high 
tempertiture ii necessary to the production of the tones ; but in the case of 
rock salt, the temperature need not exceed that of the blood. A new and 
wngulsr property is thus found to belong to this already remarkable 
Bulwtance. It is needless to enter into a full -statement regarding the 
Tarious minerals submitted to experiment. XTpwarda of twenty non- 
metallic substances had been examined by the lecturer, and distinct 
Tihrations obtained with every one of them. The number of exceptions 
here exhibited far exceeds that of the aul»tances which are mentioned in 
the paper of Professor Forbes, and are, it was imagined, su£B.cient to show 
that the second general law is untenable. The third general law states, 
that "The TihrationB take place with an intensity proportional (within 
certain limits) to the difference of the conducting powers of the metals for 
heat, the metal having the least conducting power being necessarilj the 
coWeat." The evidence adduced against the first law appears to destroy 
this one also ; for if the intensity of the vibrations be proportional to the 
diSerenoe of the conducting powers, then, where there is no such difier- 
ence, there ought to be no vibrations. Eut it has been proved, in half a 
dozen cases, that vibrations occur between different pieces of the same 
jnetal. The condiUon stated by Professor Forbes was, however, reversed. 
Silver stands at the head of conductors ; a strip of the metal was fixed in a 
vice, and hot rockers of brass, copper and iron, were successively laid upon 
its edge ; distinct vibrations wore obtained vrith all of them. VibrationH 
were also obtained vrith a brass rocker, which rested on the edge of a half 
sovereign. These and other experiments show that it is not necessary that 
the worst conductor should be the cold metal, as aSicmed in the third 
general law above quoted. Among the metals, antimony and bismuth 
were found perfectly inert by Professor Forbes ; the lecturer, however, 
had obtained musical tones &om both of these substances. The superiority 
of lead as a cold block, Professor Faraday, as already stated, referred to 
ite high expansibiLty, combined with its deSctent conducting power. 
Against this notion, which he considers t? he "an obvious oversight," 
Professor Forbes contends in an ingenious and apparently unanswerable 
manner. The vibrations, he urges, depend upon the difference of 
temperature existing iMtween the rocker and the block ; if the latter be a 
bad conductor and retain the heat at ila surface, the tendency is to bring 
both the surfaces in contact to the same temperature, and thus to stop the 
vibration instead of exalting it. Further, the greater the quantity of heat 
transmitted from the rocker to the block during contact, the greater must 
be the expansion ; and hence, if the vibrations be due to this cause, the 
effect must be a maximum when the block is the best conductor possible. 
But Professor Forbes, in this argument, seems to have used the term 
expansion in two diiferent senses. The expansion which produces the 
vibration is the sudden upheaval of the point where the hot rocker comes 
in contact with the cold mass underneath ; but the expansion due to good 
conduction would be an expansion of the general mass. Imagine the 
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condttctive power of the block to be infinite, that is to aay, that the heat 
imparted by the rocker is inatatitly diffused equally throughout the block ; 
then, though the general expansion might be very great, the local expan- 
sion at the point of contact would bo wanting, and no Tibrationa wonld be 
possible. The inevitable conaequence of good conduction is, to cauae a 
Budden abstraction of the beat from the point of contact of the rocker with 
the substance underneath ; and this the lecturer conceiTed to be the precise 
reason why Professor Forbes bed failed to obtain vibrations when the cold 
metal was a good conductor. He made Tise of blocks, and the abstraction 
of heat from the place of contact by the circumjacent mass of metal was so 
sadden as to extinguiBh the local elevation on which the rihrations depend. 
In- the eiperiments described by the lecturer, this abstracticn was to ft 
great extent avoided by reducing the metallic masses to thin laminie ; and 
thus the ycry experiments adduced by Professor Forbes agiunst the theory 
supported by Professor Faraday appear, when duly considered, to be 
converted into strong eorroborative proofs of the correctness of the views 
of the philosopher last mentioned. 



Mr. Hopkins, before the British Association, in a paper on the above 
subject, described the apparatus he had used, and the succeasive steps by 
which fusion in some contrivances had led him to that which was ulti- 
mately found to answer. In particular, how, from the enormona pretsures to 
which the substances were subjected, they found it impossible to use glasa 
to sec what was goii^ on within the cylinders in which the substance to be 
experimented upon was enclosed ; which difficulty had been got over by 
causicg an iron ball to rest on. the top of the substance within the cylinder, 
irhile its presence deflected a small magnetic needle outside j but the instant 
the melting of the substance inside permits the ball to fall, the magnetic 
needle returning to its position of rest indicated the fact. The use of this 
needle made it necessary to make the cylinder of brass ; and Mr. Hopkins 
stated that, with the first cylinder they used, they were surprised to find 
when enormous pressures were laid on that the liquid within vrasted ; the 
cause of this they bng sought to discover in vain, until at length they 
found that it was escaping through the very pores of the metal in thou- 
sands upon thoMsands of jets so minute as to be almost imperceptible. 
This they remedied by greater care in the casting of the cylinder, and 
hammering it well on the oulaide. The method of laying on the pressure 
was by a pistdn well packed and forced down by a lever. This they 
adopted as the simplest means of getting a numerical estimate of the actual 
compressing force. Mr. Hopkins then described tlie method by which the 
fiiction had been determined which opposed the motion of the piston, and 
to diminished the pressure by so much. This was done by noting the 
weight required to drive the piston in a certain email distance : this, less by 
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the frict'on, wag equal to the comprcsniig force ; then nolaiig the ireight 
■which allowed the piston lo return exactly to its first position : this, , 
together with the friction, ia equal to the compressing force; hut, as these 
two compressing forces are equal, the friction is equal to holt the differ- 
ence of the two weights used, and ia then a mstter of very simple culcula- 
tion. Mr, Hopkins then gare the results of the esperimcnts, of which the 
f(>Ilowiug are the most important : — 
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Of course, when the weight was on the tn^ott, the snibEtance wai 
under atmoapheric pressure, or ahout Ifi lb. to the square ineh j and the 
pressure of 7,7S0 lb. per square inch was just that at which the Britannia 
Bridge had been raised. Mr. Hopkins had aUo ttied the metallic alloys 
which fuse at low temperatures, but had not detected any elevation of 
fusing temperature required b; increasing the pressure ; but these experi- 
ments required to be repealed and confinned before they could he relied 

A paper was also read in this connection by Mr. Fairbaiin, — " On the 
SoUdiAcation of Bodies under Great Pressure," — which conlained the 
results of a portion of the experiments conducted by himself, Mr. Hop- 
kins and Mr. Joule, at the request of the AasociatioD, and by means of 
funds supplied for that purpose by the Koyal Society. At the last meeting 
at Huli, Mr. Hopkins alluded to these experiments, and then explained the 
nature of the apparatus invented by Mr. Fairbaim for submitdng the 
Bubstancea to be operated on to the enormous pressure of 90,000 Ih. on the 
square inch. In these inquiries the objecls kept in view were, to ascertain 
the exact laws which govern the cohesive strength of bodies in their pres- 
ent physical condition, and how far a knowledge of those laws may con- 
duce to the reduction of the metals, and their subsequent solidificatioi) 
under circumstances whereby increased strength and density may be 
obtained. The experiments commenced with spermaceti, bars of which 
were cast and left to solidify at the same temperature, hut tinder different 
pressures. When pressure was applied to these bars, the one that sus- 
tained a pressure of 10,793 lb. carried 7.52 lb. per square inch more weight 
than one submitted U> a pressure of 0,431 lb., the ratio being in favor of 
the more strongly compressed bar, in its power of resistance to a tensile 
strain, as 1 to .870. It appeared from these experiments that bodies when 
solidified under pressure have not only their densities greatly increased, 
but th^ molecular structure is also nmterially af^ted, so as to increase 
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tbdr Bdheeive power. Still further to eluc[date the aabjecl, cubee of 
exactly one inch were" carefully prepared and loaded with wraghts till they 
■were crushed. The first cube, solidified under a pressure of 6,431 lb., 
was crushed with 213 lb. Tin was then operated on, a quantity of pure 
tin being melted and then allowed to solidify, first at the presaure of the 
atmosphere, and afterwards at ft pressure of 908 lb. on tbo square inch. 
The same quantity taken from the samo ingot was subsequently aub- 
mitled to a pressure of 5,698 lb. on the square inch. The bare, after 
being solidified and allowed to cool for upwards of fourteen hours, 
were aubjected to the uaual tests of tensile strains. From these experi- 
ments there was derived, as nearly as possible, the eame law or meas- 
ure of strength in regard to the elTecta of pressure aa obtained from the 
experiments on spermaceti ; for, with the same pressures of 908 lb. and 
B,fl98 lb. upon the square inch, the breaking weights wer« 4,063 lb, and 
6,737 lb., or in the ratio of 1 to .70B, being an increase of nearly one-third 
on the crystallized metal when solidified under about six times the press- 
ure. From these feets, Mr. rairbaim observed, it is evident that the power 
of bodies to resist strain is greatly increased when solidified under press- 
ure ; and he said he considered it highly probable that the time is not far 
distant when the resisting powers of metals, as well as their densities, may 
be increased to such an extent as to insure not only greater security, but 
greater economy by solidification under pressure. He said he was homo 
out in these views by the fact that the speoifi.c gravities of the bodies 
espcrimented on were increased in a given ratio to the pressure. Sperma- 
CeU solidified under a pressure of 908 lb, on the square inch, had a specific 
gravity of 0.94869; whilst that solidified under a pressure of 5,698 lb. 
had its specific gravity increased to 0,96495, The specific gravity of tin 
solidified under a pressure of 008 lb. was 7,3063 ; and that solidified under 
a pressure of 5,693 lb, was 7.3154, which gave .0091 as the increased 
density from pressure. There are further experiments in progress to 
determine the law that governs this increase of specific gravity, and to 
determine the conducting powers of bodies solidified under severe preseure. 
Eipeiiments have also been made on such substances as clay, charcoal and 
dififerent kinds of timber. From the experiments on powdered dry clay, it 
appeared that a bar of that substance 3i inches long and 1 J inches diame- 
ter, afwr being hammered into the cylinder so as to become slightly consoli- 
dated, was reduced in bulk with a pressure of 9,940 lb. on the square 
inch to 2,958 ; with a pressure of 64,680 lb. to 3i3 ; with 76,084 lb. to 
2.288 ; and with a ja^ure of 97,688 lb, to 2.195 inches. 

INVESTIGATION INTO THE THEQRV OF THE FENDtTLDM. 

An important investigation of the theory of the pendulum, taking into 
Wcount the rotation of the earth, has recently been published by the 
Physical Society of Dantzic, being a memoir on the subject by M. 
Hansen, which has been honored with the pme of the Society, The 
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chief novelty of the inTeetigation conaiata in introducing the aapposition 
of the pendulum being, not a, mere mathematicel point, but a physical 
aggtoineration of particlea. By adapting thia more general view of tha 
BUbjccC, M. Hansen has aucceeded in deducing aeveial lesulls of a hidden 
character which had hitherto escaped ootioe. The most important of these 
consiats in the fact, that a rotator j motion of the pendulum about its axiii is 
capable of exercising a very sensible influsuce ou the azimuthal motion of 
the plane of oscillatioa. M. Hansen illustratea his results hy a variety <^ 
striking examples, and he concludes his valuable essay by investigating the 
motion of a peudulum of a novel conatruetion invented by himself, ivith 
the view of obviating certain disadvantages attending the usual form. 

IKTEBESTIHI} EXFKBIMENTS WITH THE PENDULUM. 

A series of interesting esperiments with the pendulum have been 
recently made by Frof. Airy, the Astronomer Royal of England, assisted 
by a number of eminent astronomers, in a pit of Kaiton colliery, South 
Shields, 1,260 feet deep. The obserratioiis consist innoting the vibrations 
of an invariable pendulum on the surlace, and another at die bottom of 
tbe mine, both being mounted on firm iron stands, in a manner similarly 
to each other. Theae penduluma hang on knife-edges, resting on agate 
planes, thus sustaining little resistance from frictiou. If swung in vaeuo, 
the vibrations would probably continue for 21 hours, and in their state as 
used, though liable to binderanoe from atmospheric causes, yet the vibra- 
tions will continue at least eight or nine hours. Conectioiia are apphed 
to the results for the effect of temperature, and also for buoyancy, or the 
effect produced by the pressure of the air on the pendulum. The vibra- 
tiona are counted by the assistance of a clock, which is mounted imme- 
diatdy behind the detached pendulum ; and thus, by the aid of the clock, 
the number of vibrations in a certain time can be easily noted. To the 
centre of the bob of the clock pendulum is attached a small oval-shaped 
disk, covered with gold-leaf, and illuminated by a lamp. It is necessary 
in the adjastments that this disk, when stationary, should be hid by the 
detached pendulum, and that there should be a slit in the clock-caae, 
which should alao be just coveted by it. A line, therefore, drawn through 
the centre of the telescope which is placed at a little distance, through the 
detached pendulum, the sUt in the clock-case, and the iliuminated disk on 
the clock pendulum, should be a straight line. Suppose the two pendu- 
lums aet swinging, we should soon perceive that one was vibrating faster 
than the other, and that the disk would be gradually approaching tbe 
detached pendulum until it would be completely hid, and both pendulums 
would be going exactly together. This is called a coincidence, and ia 
carefully noted to the nearest second of time. When the illuminaleii disk 
has reappeared, which is generally in a few seconds, one pendulum will 
still continue gaining on the other until another coincidence takes place. 
The time is again noted ; and thus we have the interval of coinddenoe, oi 
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the time occupied in one pendulum gainii^ two seconds over the other. 
The rate of one pendulum oveithe other is easilj found; and as this opera- 
tion is performed simultaneously at the upper aiid lower stBtiona, notliiiig 
remains but the campariaon of the two clocks. In the Astronomer Roy- 
al's former experiments in Cornwall, this was the most difficult pert of 
the operation. At tliat time it was neceasaryto fasten the chronometers 
to the body by means of straps, and then to a^wnd or descend by perpen- 
dicular laddura — a journey which occupied considerably more than an hour 
in its accomplishment. In the present experiments this section of the 
o.bBCrvations is quite as satisfactory aa, if not more than, the observation of 
coincidences. This ia owing to the adaptation of galvanism to astronomi- 
cal purposes, and by this means the comparison of the clocks is effected. 
A wire, ' poperly coated with gutta-percha, passes from One pole of the 
battery through a clock, which is so arranged as to push a spring, causing 
a, galvanic dreuit every fifteen seconds. From the clock the wire passes 
through a galvanometer attached to the clock-case at tlie upper station, 
thence unde^round to the shaft, down which it descends to the lower 
station, where it passes through another galvanometer, also attached to the 
lower clock-case. It then returns up the shaft to the other pole of the 
battery, and thus the circuit is completed. Signals were simultaneously 
noticed by the observers at the upp'er and lower slations, which give a 
direct comparison of the two clocks. 

foucactlt's eipehiments. 

At the recent meeting of the British Association, M, FoTicault, the well- 
known author of the experiment for demonstrating the rotation of the 
earth, and the inventor of the gyroscope, exhibited a series of experiments, 
which are tlius described in the record of the proceedings ;— 

The gyroscope is a iBassive ring of brass connected with a steel axis b; 
a thinner plate of the same metal, all turned beautifully smooth, and 
moat accurately centred and balanced ; in other words, the axis Caused to 
pass accurately through the centre of gravity, and to stand truly perpen- 
dicular to the plane of rotation of the entire mass. On this axis was a 
small but stout pinion, which served when the instrument was phiced 
firmly on a small frame, containing a train of stout clock-work, turned by 
a handle like a jock, to give it an exceedingly rapid rotatory motion on its 
axis. Sutto this clock -work frame it could be attached or detached from it ' 
instantly. This revolving mass was Only about three inches wide, and 
four of them were mounted in frames a little differently. The first was 
mounted in a ring, attached to a hollow sheath, which only permitted the 
axle and the pinion to appear on the outside, so that it could be laid hold 
of, or grasped firmly in the hand, if the pinion were not touched, while 
the mass inside was rapidly revolving without disturbing that motion. 
' By this modiGcation of the gyroscope, the author afforded to the audience 
a (ensible proof of the determination with which a revolving mass endeav- 
ors to maintain its own axis of permanent stable rotation; for upon setting 
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it into rapid rotatOTj- inotioii, and handing it round the room, each perton 
tbat held it found himself forcibly reaiated in any attempt to turn it ronnd. 
either in his flngera, to the right hand or left, or up or down, or in his 
hands if he swung it round. So that the idea was irreaistibly auggeated. 
to the mind, that there was something living within which had a will of 
its own. and which always opposed your will to change its poaitiou. The 
second modification presented the mass Buspended in a stout ling, which 
was furnished with projecting axles, like the ring of the gymhal. These 
Biles could be placed in a small frame of wood hushed with brass. This 
small frame, when placed on a piece of smooth board, could be turned 
freely round by turning the piece of hoard on which it rested as long as 
the gyroscope was not revolving, friction being sufficient to cause the one 
to turn with the other; but, when the gyroscope was set rapidly revolving, 
in vun you attempted to turn the frame by taming the board on which 
it rested, so determinately did it endeavor to muntain its awn plane of rota- 
tion as quite to overpower the friction. In the third modification of the 
gyroscope it was suspended in gymbals, so exquisitely conalructed that both 
the gyroBCope proper and the supporting gymbals were accurately balanced, 
BO as to rest freely when placed in any position in relation to the earth. 
By this the author showed most strikingly the effect of any attempt to 
communicate revolving motion round any other axis to a mass already 
revolving; for, on placing the-gymbals in a frame of wood while the gyro- 
scope waa not revolving, it remuned quite steady ; but, when thrown into 
ra[rid revolving motion, the slightest attempt to turn the frame round to 
the right or to the left was instantly followed by the enlite gyroscope 
turning round in the gymbals, so as to bring its axis to coincide with the 
new axis you endeavored to give it with a life-like precisian, and always 
so as to roakc its own direction of revolution bo the same as that of the 
slightest turn you impart to it. Having thus demonstrated the necessary 
efifecC of combining one rotatary motion vrith another, he then proceeded to 
demonstrate palpably that the earth's revolving motion affected the gyro- 
scope in precisely a similar way. Having, by the screw adjustments, 
brought the gyroscope, in gymbals, to a very exact balance, it remained 
fixed in any position when uot revolving. But, rapid rotatory motion 
having been communicated to the gyroscope mass as soon as the gymbol 
supports are placed on the stand, you see the entire apparatus, slowly at 
first, but at length more rapidly, turn itself round, nor ever settle until 
the axis, on which the gyroscope is revolving, arranges itself parallel to the 
terrestrial axis, in such a sense as to make the direction of the tevolving 
gyroscope be the same as that of the whole earth. He next ahowed that 
the determination with which it did this was suftident to control the entire 
weight of the inalrument, though that amounted to- several pounds; for, 
taking the ring gyroscope from the side of the ring of which a small steel 
wire projected, ending in a hook, the wire coincided with the prolonga- 
tion of the axis of the gyroscope : of course, when not made to revolve, 
the booh, if placed in a little i^ate cup at the top of a stand, would permit 
t, by its weight, to fall instantly, as soon as the enpport of 
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the hand was taken from it Sut, upon impairting to it rapid rototorf 
motion, it Stood up even beyond the horizantal position, bo as to bring its 
axis of rotation nearly to tiie same inclination to the horizon as the axis 
of the earth, while the whole acquired a alow rotatory motion round the 
point of the hook ; and bo steady was its equilibrium while moving thus, 
that a string being passed under the hook, and both ends brought together 
in the band, the whole may be lifted by the cord off the stand and carried 
TETolving steadily about the room. Neit, to show the motion of the earth 
eensibly, he placed the gymbal gyroscope, suspended freely by a fine silk 
fibre, in a stand, with the lower steel point of its support resting in an 
agate cup ; a long light pointer projecting from the ring carried a pointed 
card, which passed over a graduated card arch of a circle placed concentri- 
cally with the gyroscope; upon imparting rapid rotatory motion to the 
gyroscope, the index was seen as the ^arth moved to point out the rclatiTe 
motion of the plane of rotation exactly in the same way : the law of the 
motion being also the same as that of the well-known pendulum experi- 
ment. Lastly, he set the ring gyroscope in motion, and by placing a 
email pointed piece of breaa at the end of the axle on the ring, the instru- 
ment went immediately through all tbe evolutions of a boy's top ou the 
floor, hnmming meanwhile loudly also. 

These beautiful and mist decisive experiments were rec^ved most 
enthosiastically. 

ON CERTAIN PHENOMENA OF KOTATOHT MOTION. 

The following is an abstract of a lecture delivered before the Royal 
Institution, London, by Profesaor Baden Powell, on the above subject, 
which has excited considerable attention, on account of the novelty and 
interest of the views and experiments alluded to. The mechanical 
jffinciple of " the composition of Rotatory Motion," originally discovered 
by Frisi about 1760, is equally simple in its nature, important and fertile 
in its consequences and applications, and susceptible of the easiest explana- 
tion and experimental illustration ; yet it has been singularly lost sight of 
in the common elementary treatises. The principle ia involved in the 
explanation of several important phenomena, some of which are in fact 
mere direct instances of it, so that a simple experimental mode of exhibit- 
ing it would be eminently desirable ; and several such have accordingly 
been devised, which yel seem to have been but little generally known. 
Such an apparatus, designed for lecture illustration, had been constructed 
by the authot, the object of which was to show experimentally, without 
the use of complex and delicate machinery, the actual composition of 
rotations about^wo different axes impressed at once on the same body. 
The essential parts ate merely a bar capable of rotating freely about one 
end of an axis, (and loaded at its extremities to keep up the rotation,) 
while the axis itself can turn about a point in its length, near the end 
carrying the bar, upon a horizontal axis, capable of moving freely round a 
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Tcitical piUsT. At the lower end of the first axis is a weight wUch more 
than countetpoisea the upper, pirt. If, then, there be no rotation in the 
bar about the first axis, the efiect of the weight is to produce a rotation 
about the »«ond alone, bringing down the first siis into a vertical position. 
If now the first axis be held horizoalall; or obliquely, and a rotatory 
nu>:ion be given to the bar^baut it, on letting the axis go, we compound 
both rotations ; and the resulting cSbct is, that the weight will uo longer 
bring the axis dovrn, or alter its iuclination at all, but willcauae itto take 
a Uew position, or make the whole turn round the Tfrtical, in a direction 
oppo.<ute to that of the rotation. Thus, although confessedly not new in 
principle, to make public an experimental illustration in so simple a form 
may not be without its use for a great m^ority of students. Even the 
theoretical principle is capable of being stated in a way quite intelligible 
to those acquainted only with the very first rudiments of theoretical 
mechanics, presenting itself in close analogy to that well-known first 
prindple, the compoaiUoD of rectiUoear motion. As in this last case, if a 
body be in motion in one direction, and any cause tends to make it move in 
another, it will more in neither, but in an intermediate direction,— bo we 
have the strictly analogous case in rotatory motion ; when a body ia 
rotating about an axis, and any cause tends to make it rotate about another 
mifl, it will not rotate about either, but about a new axis intermediate to 
the two. Thus the result of compounding the two rotations will be that 
the axis (carrying with it the rotating body) will simply take B new 
position, or will move in a direction determined by the nature of the im- 
pressed motions. Professor Magnus, in an able, but rather prolix and 
obwurely- written memoir, speaks of the consequences of such a law as 
evinced in the resulting rotations, but without any distinct or explicit 
statement of the essential theorem of the composition of rotatory motion. 
He gives, however, some singular and even paradoxical ciemplificariona of 
it. We may allude to one of these, which is capable of being put into a 
form at once more simple, and at the same time more paradoxical, than 
that in which he describes it. It consists in this : a wheel at one end of 
an axis, and a weight at the other, are suspended in equilibrio ; which is, 
of course, unaltered, whether the wheel be at rest or in rotation ; the 
weight ia then slid so that the balance is destroyed : now, if the wheel be 
set in rapid rotation, the equilibrium is restored. This is nothing but a 
aimplc case of the principle just stated, aa shown by the author's appaca- 
tus_. Besides certain other cases traceable to a different cause. Professor 
Magnus's immediate object ia to explain a curious observed anomaly in 
the motion of projectiles of an elongated form shot from rified guns, and 
which consequently rotate about their axis while passing through the air 
in the direction of that axis. He mentions the fact that artillery experi- 
ments in different countries, with rifled cannon and raiasiles of a cylindrical 
form with a conical apex, always show a deviation of the point of the 
missile to the right, the rifie-apir^ being right-handed. To explain 
the nature of this deviation waa the object of special experiments on 
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the part of the Fruagian AidUerj Commusion, in whicU Prot Magnus 
Bssiated. The missiles were fired witli low chargea, so as (o ^ow 
the motion to be accmalely observed, and it was found tbat the axis 
remained secsiblj' in the direction of the tangent to the currcd path, while 
the deviation to the light was always cltsarly marked. He observes that 
left-handed rifles have never been tried. Prof. Magnus, after some fmit- 
less conjectures as to the cause, at length sought it in the principle of 
the composition of rotatory motion. He tried eiperiraentally. the effect of 
a current of air on a projectile of the form employed, by inserling such a 
body instead of the rotating sphere in Bonenherger's apparatus, and 
observing the effect on it, first at rest, and then in lotution, when the 
itrong current of a blowing machine was directed agaitut the conical apex. 
When at rest, the current elevated the apex, owing to the form of the 
nuBsile, the resistaiu^e acting not through the centre of gravity, hut above 
it : when in rotation no elevation took place, but a deviadon in the direc- 
tion of the axis, in a direction opposite to that of rotation. To show the 
application of the principle in this case, he observes that the axis of the 
elongated projectile, which for an instant ooincideB with the tangent to its 
curved path, momentarily changes its direction, so that the front extremity 
or apex falls below its former; position, Or, for a single instant, it may be 
regarded as if locally at rest, but turning atiout ita centre of gravity so as 
to depress the apex. If the motion were simply in the direction of the 
axis, the resistance of the air would operate directly against it ; but when 
the apex is continually tending to turn downwards from that line, the 
resistance acts against it partially upwards, and thus tends to raise the 
apex. Thus, at a given instant, the elongated projectile may be represented 
by the rotating part of the apparatus just described. "When there is no 
rotation, the reaistance of the air tending to raise the apex is represented 
by the weighVat the lower end, which produces the same effect. When a 
rapid rotation is communicated, (suppose from left to right of the gunner,) 
the result will he, no elevation of the apex, but a lateral movement, or 
commencement of ft rotation round the vertical, — in astronomical lan- 
guage retrograde, if the former rotation bo direct, — but which, beginning 
Irom the opposite part of the circle, is, relative to the operator, towards 
the right. The form of the projectile used in these experiments difTcra 
from thatin the Minie rifie, in that the latter is hollow at its broader end, 
and thus the eehtie of gravity is thrown forward towards the apex. 
Hence, according to the same theory, the ejfect would probably here be to 
depress the apex, and therefore to give an opposite deviation : but it does 
not appear whether any such observations have been made ; and in prac- 
tice the effect would probably he quite insensible. It occurred to the 
author that a very simple illustration of this deviation of rifle projectiles 
might be made by merely forming a sort of eroall arrow, whose head waa 
composed of a cork, lilie a shuttle-cock, hut, instead of the feathers, small 
card vanes inclined in the same direction round it, with a tail to balance it, 
and which thus, in the mere act of throwing, acquires a rotatory motion 
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from the reaction of the air, to the right or left, according as the vanes are 
inclined ; and on trying this there was fllnays observed a deviation in the 
direction of the axis or point of the miseile to the right or left accordingly, 
relative to the experimenter. It ia in fact nearl; impossible to throw such 
a body in a direction perfectly in one plane. The true deviation is, how- 
ever, peculiarly liable to he disguised by the general rcsiatance of the air 
on 80 tight a mia^ilc, aa well as hj currents, &c., which it is not easy to 
guard against. The well-known case of the boomerang exhibits effecta 
closiely similar ; for it ts found tbat, if eo projected that ita rotation is from 
left to right, its deviation will be in the same direction, and vice cersa;"that 
ia, supposing (as ia the usual csae) that its plane is inclined upwards from , 
the operator : — if it be inclined dowTiwarda, the deviation is in the direc- 
tion apposite to that of the rotation. In the former caae, the reaction of 
the air against the fiat surface of the missile would tend to increase its 
inclination upwards, in the latter downwards, with respect to the operiCtor ; 
and this in each case rcapcctively would give the motlQii stated, as is 
easily seen on the principle and by means of the apparatus before 
described. Thus it would follow that this extraordinary instance of savage 
invention, which long ago puzzled Inquirers, is simplya case (like the last) 
of " the composition of rotatory motion." It abould, however, be men- 
tioned that some experlmentaliata have entertained a different view of the 
cause of deviation in this instance. From these singular applications of a 
very simple mechanical truth, we may now turn to ifrbat is but another 
exemplification of the same thing, however apparently remote from those 
we have considered, and upon a far grander scale. The phenomenon of 
the Precession of Equinoxes was known to Ilipparchus ; but no explana- 
tion of the fact was for ages imagined. Even Kepler, in the multiplidty 
of his hypothetical resources, could not succeed in devising any thing plau- 
sible. The axis of the earth is slowly shifting its position, so that Its pole 
points continuaUy to a new part of the heavens,— a new polcstar, — at the 
rate of about 60" a year, and of course carries with it the point of inter- 
■ section of the earth's equator with the ecliptic or plane of its orbit at the 
same rate and in a direction opposite to that of ita motion or the order of 
the signs. These phenomena remained wholly without explanation till 
Newton, led by the analogy of those disturbing forces on the orbit of a 
planet which cause its nodes to regress, showed that the same would occur 
in a satellite to the earth,— in a ring of such satellites, — In such a ring 
adhering to the equator, or the protuberant part of the terrestrial sphere; 
and thu^ that the equinoctial points would slowly regress. The more exact 
determination of quantitative results was reserved for Nevrton's succeBSOis, 
when a more powerful analysis had been applied by Euler, D'Alembert, 
and others, to the full exposition of the theory, founded on general equa- 

These higher mathematical views, though of course the most complete 
and systematic, are not the most direct or easy mode of explaining the 
subject to the student. Greater umpUdty certainly characterizes the 



D;*;.Jbt Google 



SATORAL PHILOaOPHr. 185 

method adopted by He. Airy, of applying directly the theorem of the 
compoaition of rotary motion; aa doubtless Newton would have done, had 
it been known to him. But here, aa in. so many other inatancea, the first 
explanation presented itself mixed up with more complex consideratiouf ; 
and, as has been well obseryod, " simplicity is not always a fruit of the 
fint growth.". To those not versed in the mathematical theory, of all 
piuntB in Physical Astronomy, the modu) operandi of the Precession, 
perhaps, usually eeema the most paradoxical, and the explanations given 
in aome of the best popular treatises are seldom found satisfactory, fol- 
lowing B9 they do the letter of Ncwton'a illustration, and omitting the 
direct introduction of the principle of composition, which, if only from 
what has been here offered, is at once seen to be easily capable of the moat 
elementary explanation. Indeed, it was from this consideration, forcing 
itself on the mind of the author in several courses of popular lectures on 
Astronomy, that he was led to seek the means of experimental illustration 
above described, and which would more palpably imitate the phenomena 
to the eye, if, instead of the rotating bar, a terreatrial globe be substituted, — 
for better illustratiaa made protuberant at the equator, — where the weight 
■t the south pole acts the pari of the sun's and moon's attraction, to pull 
down the protuberant matter of the spheroid at the equator if at rest, but 
when combined with the earth's rotation reaulls in a tranaferreuce of the 
portion of its axis, or slow revolution of its pole round the pole of the 
ecliptic in a dicecUon oppoaite to its rotation, carrying with it the equinoc- 
tial points, and causing the signs of the zodiac to shift backwards firom 
their reflective constellationB. It always affords a sort of intellectual 
surprise to perceive for the first time the application of some simple and 
familiar mechanical principle to the grand phenomena of astronomy ; to 
see that it is but one and the same set of laws which governs the motions 
of matter on the eaith and in the most distant regions of the heavens ; to 
find the revolution of the apsides in a pendulum vibrating in ellipses, or 
the conservation of areas in a ball whirled round by a string suddenly 
shortened ; or (as in the present case) to perceive a celestial phenomenon, 
vast in its relations both to time and space, and complex in its conditions, 
identified, as to its mechanical cause, w 1 th lato y movement of a 
little apparatus on the tabic before us ; to diac er the Precession of 
Equinoxes in the deviation of a rifle boom g And the simple 
experimental elu<adation of such phen m d th laws will not be 

useless, as it tends to confirm in th m d f th tudent the great 
characteristic of the modern physical ph 1 pi y first ass ted by Galileo, 
the identity of the causes of the cele t I d t restr 1 motions, and 
to aid and elevate our conception ot those grand and simple principles 
according to which the whole machinery of the universe is so profoundly 
adjusted. 
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TABLE TUENINGS. 

Much interest has been exdted in Paris by a paper of M. ChCTieul's 
to the Acidcmy of Sciences, taken from the introducticia of a work dow 
in press, in which he treats of the phcuomena of table turnings. This 
dUtingnished chemist does not conSne himself to this subject alone, but 
csnnects with it the "exploring pendulum" and "divining rod," and he 
endesTOta to reduce theae phenomena to certain rational facts. In 1812, he 
noted the phenomena of the pendulum in a letter to Ampere, and showed 
that the pendulum movement was produced only when the eye of the 
eiperiraenter was &ied on the instrument | and he endeavored to proTO 
thereby that the motion -was due to a play of the muscles. Some membera 
of the French Academy objected to the consideration of a subject con- 
nected to Buch an extent with supersitition. M. Chevreul believes that 
the question may be treated without going out of the domain of true 
fcience, agreeing with Aiago and Faraday, and regards it not unworthy- 
of a man of troe ic" 
in order to search 01 

DEFINITIOH OF THE BOILING POINT OF WATER. 

The following report was made at the last meeting of the Biitiah 
Association by the " Kew Committee : " — 

" Your Committee, at the last meeting of the Association, were reiiaeated 
to furnish a report on the definition of the boihng point of water as at 
present adopted in this country for the thermometrio scale. This ha^ 
already been conaideced by the Commissioners appointed by Government 
to construct standard weights and measures ; and in the report they have 
presented to Government during the present year, they have defioed 212° 
upon Tahrenheit's scale to represent 'the temperature of sleara under 
Laplace's standard atmospheric pressure, or the atmospheric pressure 
conespouding to the following number of inches in the barometric reading, 
reduced to 32° F.,— 29.9218 h- 0.0766 x cosine (2 latitude) + (.0.00000179 
X height in feet above the aea.'} Your Comjnittee recommend that thia 
definition be adopted." 

CHEAP 



There is a man who sometimes stands in Leicester Square, London, who 
sella microscopes at one penny each. They are made of a common pill- 
box ; the bottom taken out, and a piece of window glass substituted ; a 
small hole is bored in the lid, and therein is placed a lens, the whole 
apparatus being painted black. Upon looking through one of these 
microscopes, I was surprised to find hundreds of creatures, apparently the 
nze of earthworms, swimming about in all directions ; yet on the object 
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glass nothing could be seen but the Bmall speck of floor and water, 
conveTed tbere on the end of a ludfer match, from a camnion inkstand, 
■which was nearly full of-this TiviSed paste. I bought eeveral of these 
microscopes, detenoined to find out how all this could be done foi a penny. 
An eminent microacopist examined them, and found that the magnifjing 
power was 20 diameter. The cost of a lens made of glass of such power 
wou1<f be from 3t to 4>. How, then, could the whole apparatus he made 
for a penny i A. penknife rerealed the mystery. The pill-boi was cut 
in two, and then it appeared that the lens was made of Canada balsam, a 
transpai«nt gam. The balsam had been very cleverly dropped into the 
eye-hole of the pill-box. It then assumed the proper size and transpar- 
ency of a well-ground leng. Onr ingenious lens maker informed me that 
he had been selling these microscopes for fifteen years, and that he and his 
family conjointly made them. One child cut the pill-boz, another the 
cap, another put them together, his wife painted them bkck, and he made 
the lens. — Dickens' t Homehold Worda. 



NEW SEFBACTOniETER. 

This instrument, invented byProi Bernard, and exhibited to the Britisli 
Association, was founded on the principle of passing a ray of light through 
a medium bounded by two parallel surfaces, and might be called the refrac- 
tometer of separation. When a ray passes through such surfaces, if it be 
incident perpendicularly, it emerges in the same course. If it be incident 
obliquely, its emergent course is parallel to that of its incidence. Then 
the relations which connect the perpendicular distance between the incident 
and emergent rays— the angle of incidence — the thickness of the medium 
or distance between the surfaces bounding it, the index of refraction is 
known ; the first two can be obaeryed, the third measured ; and then the 
fonitb, which is what we seek, is t, matter of simple calculation. 

Dr. Whewell expressed the pleasure he experienced at seeing this very 
beantiful instrument, and was particularly struck with the clear proof 
arrived at by Prof. Bernard, that the light at the several parts of the solar 
spectrum was simple, and not compounded light; and that thus the view 
which had been some years since propounded, and which was still enter- 
tained by some, that the spectrum obtained by the prism was composed of 
several superimposed spectra, is proved to be unfounded, and must be 
abandoned. 

ON SOME STEREOSCOPIC PHENOMENA. 

Mr. Dove, at the British Association, stated that he was chiefly induced 
to draw the attention of the Section to this subject in consequence of Sir 
David Brewster having denied at the Belfast Meeting the soundness of the 
explanadon which the antbor had given of the cause of the appearance of 
those bodies which exhibited the metallic lustre. This he considered to 
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■lite from the Biipnficial layera of particles being higblf, Qiougli still 
imperfectly, timnspBrent. and permitting the inferioT lajera to be eeea 
through them. This effect we see produced when many WBtch-glasEes are 
laid in aheap, orwheiiA plate of transparent mica or talc being heated red 
hot ia thus separated into multitudes of thin lafers, each of which, of 
inconceivable thinness, is found to be highly transparent, while the entiM 
plate assumes the lustre of a plate of silver. This explanation recdvea n 
very striking con&rmation from the stereoscopic phenomena which he now 
drew attention to. He then presented to the Section and described a Tery 
simple tuid portable modification of the stereoscope, consisting of two len- 
ticular prisms mounted in a frame like a double eye-gUss. Upon examin- 
ing with this two diagrams drawn, one for the light, the other for the left 
eye, with lines suited to give the idea when viewed together of a pyramid, 
cvbe, cone, or other mathematical solid, but the lines on one drawn on a 
white ground, the other on a dark or colored ground, on viewing tliem 
together the solid appeared with the metallic lustre. The author termed 
it " Glance." This, he conceiTed, demDostrated his original idea to be 

ON IREADIATION. 

Prof. W. B. "Rogiat, in a paper read before the Ameiican SdentiGc 
Association, divides the pheoamena of irradiation into two distioct kinds. 
When the sun glances from the surface of a polished Bteel ball, or when 
we observe any brilliant light near the eye, the centre of illumination is 
surrounded by a circle of lays, which are not stationary, hut seem to have 
a pulsatory motion, and the pupil of the eye contracts to protect it. This 
is radiation of one sort. The second sort we see on observing lights at a 
distance, as the stars ; or lights which are only bright comparatively, being 
set on a dark hack-giound. The radiation of such hghts is not circular, 
nor uniform. Different eyes give different patterns. The first may depend 
on the fact that the rays pass through the edge of the iris, which are drawn 
together when the pupil contracts, as it always does, to shut out the intense 
li^t ; and the second form upon the irregularities of the edge of the ins, 
which in no two individuals or eyes has precisely the same outline. 

DIOPTRIC EEFBACTOES. 

It is well known to those who are acquainted with the principles of 
optica! science, that when light passes &om one medium to another in ahy 
direction not perpendicular to the surface dividing them, that direction 
undei^oes a sudden change, called refraction ; the amount of this change 
of direction, or divergence, is dependent on the angle of incidence, as it is 
called. To take advantage of this principle in utilizing to the utmost 
extent the light derivable from gas and other boiners, of the description in ' 
every-day use, the dioptric refractor has been invented by Messrs Boygett 
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end PetHt of England. Thia matrument consists of a glasa ring oE a pris- 
matic section placed so as to soiroand the flame at such a height tliat all 
the lateral rays of light proceeding from it are intercepted by the ring, and, 
falling on its inclined exterior surface, are projected downwards and con' 
centrsted within the range of the lefraotor. This range will depend on 
the angles to the interior and exterior Burfaoes of the prismatic ring, and 
can evidently be increased or diminished by making the angles between 
the sides and the base of the prism greater or less. The eifect produced by 
the arrangement is such as could not fail to excite the attention of even 
the most cursory observer. It is not indeed under all circumstances that 
it is desirable so to concentrate the light ; but for all show purposes, and to 
enable delicate mechanical or other operations to be perfonned with arti- 
ficial light, this is absolutely necessary, and there is no contrivance by 
which this can be done so effectually w by the present — London Mechan- 
ic^ Magaiine. 

STANDARD BAB METERS. 

The "Kew Committee" of the British Association, having been 
requested by Lieut. Maury to give their advice lespecdng the best form of 
a marine barometer, reported at the last meeting that they had taken the 
subject into conaideiation, and, after examining several instmments, had 
selected one, in which it is believed all the requisites for making correct 
obeervationa at sea will be found to have been obtained at a very moderate 
cost, combining conrenience and accuracy in observing with simpUcity 
and durability in its general construction. 

The great importance as to certain conditions reauisite in a good 
barometer induced the Committee to have the action of this instrument 
tested by such means as were at their command, and thia was efTected by 
Mr. Welsh (accompanied by Mr. Adie, the mater) in a voyage to Leith 
•ltd back to London; subsequently the action of the instrument was 
fluther tested by Mr. Welsh in a voyage to and from the Channel Islands. 

[The results of these experiments are detailed in a letter from Mr. Welsh, 
included in the report.] Mr. Welah says : — 

'■ 1st. Any one of the three barometers is capable of showing at tea the 
changes of pressure, with a probable error of about 0.006 inch, or at most 
0.007 inch: 

2d. The tremor of a steamship is rather beneficial than otherwise to 
the performance of the barometer, and (leaving the pumping out of 
considcratton) the barometer performs rather better at sea than on land. 

3d. For such a motion of the ship.as must be very common, the amount 
of contraction tA the tube should be greater than in any of the three 
barometers «m^oyed, say a contraction to IS or 20 minutes. The mean 
amount of pumping from ten observations in the return voyage was, for 
the tube contracted to 5 minntes, 0.064 inch, and for the one contracted 
to 10 minutes, 0.031 inch; the greatest observed bdngfor the former. 
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0.13 inoh, and for the latter, 0.05 mch. In order, therefbi«, to reduce the 
pumping, eo that the probable errar of aji observation from this cause 
maf not exceed 0.01 inch, the contraction should be to 20 minutes at 

4th. It appears to be Tcrj desirable that each ship should be fumiahed 
with ttoo barometera — one for cabnei weather and the other for rougher — 
the fonner having the tube contracted to 10 oi 12 minutes, and the latter 
to about 25 minutes. This would render good obaervBtion obtainaUe in 
all states of the weather ; and if occasional comparisons of the two were 
taken, would, besides ohviating to some extent the inconyenience arising 
irom an accident to one, afford Che means of checking sny changes which 
might occur in the zeio points of either instrument. If, however, two 
barometers cannot be supplied to each ship, I am disposed at Resent to 
think that a contraction to about IS or 20 minutes would be generally the 
most convenient." 

OH TBB CARTESIAN BASOMETEB. 

The following remarks on the Cartesian Barometer were recently made 
■ before the Royal Institution, England, by Dr. Bozbuigh : — 

Soon after the discovery of the variations in the he^ht of the barometa, 
Descartes proposed the following mode of rendering them more consptcn- 
ous, almost aa much so as they are in one Ailed with water alone. He 
suggested that two tubes should be joined to the opposite ends of a short, 
wide cylinder, so as to form one straight tube, which, being cloeed at ime 
end, was to be filled with pure ■#atet and mercuij in such proportions ai 
to allow of the two fluids at all pressures meeting in the cylinder. In 
this, the Cartesian barometer, the pressure of the atmosphere is balaneed 
by the water and mercury conjointly : but the variations of pressure aie 
indicated chiefly by movements of the water, as the level of the mercnry 
varies little in consequence of the large area of the cylinder. The move- 
ments of the water and mercury ore to each other invereety as the areas of 
the tube and cylinder. The scale is that of the common barometer 
enlarged, as in the wheel barometer ; when, therefore, the movements 
are said to amount to HO niany hundredths of an inch, it ia to be under- 
stood as meaning that they are equal in value to that height of mercury. 
The scale can be enlarged bo as to render movements of one fonr- 
hundiedth of an inch visible to the unassisted eye. The only records of 
this instrument that I have seen state that the air cont^ned in the water 
is given off when the pressure is removed, and so renders its indications 
incorrect ; also that this impertectiqn is irremediable. This depressioD, 
amounting in one year, in my first experiment, to only .02 of an inch, has 
led me to suppose that the depression which caused the plan to be set 
aside was owing to the force of vapor, which was not so well under- 
stood at that time as at present ; and as many variations of pTessnre are 
easily seen in this barometer, which would escape notice in the mercurial 
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one, and, if not attended to, give rise to eiror, I think it will jiroTe a Talti- 
sble addLiion to a gtandsTd barometPi', though never a gnbstitute foi one. 
In hopes of getting rid of the ali, and of lessening the collection required 
for the force of vapor, I tried several fluids in place of pure ■water. 
Jbnong these tiaa oil of turpentine ; this caused a rapid evolution of gas 
and hlackeniug of the meicurj, and depressing the column aeveral inches in 
a few minutes. A gatorated solution of muriate of soda seemed at first 
more succesBful ; but in a short time the column became depressed ; and 
this depression continuing to increase at a regular rate, the tube was 
emptied, when it was found that the salt, having crystallized between the 
nercurj and the glass, had so allowed the aii to enter. A solution of 
muriate of lime, not being orystalliiable, was neit tried ; and this seems 
to stand best, as yet having sunk in two and a half years only .03 of an 
inch, the greater part of this depression having occuired in the first few 
months, giving rise to the surmise that the air which has caused it was left 
in at the time of filling, and has not crept in since. The addition of the 
■alt to the water, besides removing to a great extent the air, has the effect 
of diminishing the correction required for the force of vapor. The last- 
named solution has its boiling point at 234° F., and, as has been, shown by 
experiments, the tension of vapor from water and watery solutions of salts 
is the sanae at an equal number of degrees below their boiling pointa. The 
correctJon to be applied is lessened to that of pure water 22° lower than 
the observed temperature. This correction, which is to be added, and that 
for the expansion of the fluids, which is to be subtracted, thus nearly 
neutralizing each other at low temperatures, I have applied, by means of a 
movable scale, in the same way as is itsed in the sympiesometer. Among 
the sligbtcc variations shown by this barometer may be mentioned the 
oecillationa during a gale of wind ; these are quite as conspicuous in this 
barometer as they were observed by Prof. Daniell in the water ba- 
rometer, amounting frequently to 0.03, and once to 0,1 of an inch ; they 
Tary in duration from five to seven seconds ; they begin witli a short, 
quick rise, followed by a slower and a much greater descent, and then a 
retnm to the point of rest, which is much nearer the top than the bottom 
ot the ostnllation. Previously to a gale of wind, the columa descends 
by jerks and with irregular rapidity ; but on one occasion' on which no 
wind followed for two days, the column fell without the slightest jerk 
more than half an inch ; there was, however, a heavy and long- continued 
&U drain. During heavy and sudden showers the column rises, and 
&lla again on the cessation of the shower ; on one occasion the rise was 
.02 of an inch. In a room with a fire, with a door and window shut, the 
column is tower than when the window is open ; the difference ia usually 
.006, but with a good fire, .01 of an inch. The last two causes are very 
likely to give rise to error ; and the better the barometer, the greater will be 
tbe error. 
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STEBl 

This is a modification of the teautiful instrument invented by Sir 
David Brewster. The improvement consists in employing, in place of the 
two eraall temi-lenses, one large one, which is rendered Bteieoficopic by 
cutting an ordinary pkno-eonvei lens in half, removing roore or less of 
the opposite outer diameters, and then tranapOEing thC| pieces bo that the 
original centre of the lena become^ the two sides, and the outer edges come 
together in the middle. The advantage obtained by this ariangement is 
an increased facility for viewing as one the double pictures. Only one 
adjustment is necessary for all sights ; viz., increasing or diminishing the 
distance between the lens and the double picture. 

SELF-BEGI7LATING HETEOSOLOQICAL BEGISTER. 

At the last meeting of the American Association for the promotion of 
Science, Prof, Webster, of the Virginia Collepale Institute, read a paper 
describing a most ingenious, yet marvellously simple, instrument for regis- 
tering meteorological observationB. It coaBisted of a common clock, the 
weight of which, instead of mnning down within the case, runs over two 
pulleys and down by the Bide of a cylinder, placed vertically on its end. 
In the side of the weight a pencil was placed. The cyliudcr is surrounded 
by a sheet of clean paper, on which are ruled thirty-two vertical lines, to 
represent the different points of the compass, and twenty-four horizontal 
lines, to Indicate the hours of the day. Through the cylinder runs a rod, 
which connects aboye with a vane ; and as the Vane turns, the rod and the 
cylinder turn. Let the pencil in the weight bo placed so near that the 
point presses upon the, paper on the cylinder. Now, if it is calm, the 
weight running down malies a perpendicular line on the paper ; but if the 
wind shifts, tlie mark on the paper veers to right or left. If suddenly, it 
leaves a horizontal mark ; if by degrees, it goes down diagonally. You 
have to wind your clock when you go to bed, as usual — that is all the 
trouble — or, get an eight-day clock, and, by making eight times twenty- 
four horizontal lines on the paper ftjr as many hoiiTB, you wind it but once 

CURIOUS OPTICAL PHENOMENA. 

At the London Polytechniclnatitution, a new experiment of a beautiful 
kind, the invention of a French philosopher, ia now being exhibited. It 
consists in the illumination of the interior of a Jet of water, emitted 
horizontally, and falling into a curve. The light, which is of great 
brilliancy, is applied at the back of the jet. It seems to be wholly 
absorbed, aud bent out of its lateral rectilinear direction by the falling 
stream of water, every part of which is rendered perfectly luminous. 
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Even the glass re^el, into irhich the Btream falls, is occaaionaUy illumi- 
nated. B; placing various colored glasses between the light and the 
water, the jet i^ made to assume the most beautiful hues. 

babinet's new photo METEH. 

This photometer oonsiBts of a tube, at one end of which is a KichoFa 
prism, through which the light to be Tolued is admitted, the radiant or 
source of the light being placed at a measured distance. As it passes along 
the tube the l^ht encounters a bundle of glass plates, tlirough which, as it 
passes, it is polaiized by refraction. It then passes on and is receiyed at 
the eye pieces ; anotlier tube, furnished also at iw extremity with a Nichol's 
prism, aUo enters the side of this first tube at such a place and at such an 
angle as that light admitted from a standard source at a &x.ed distance is 
reflected to the eye yitce by the same bundle of parallel glass plates 
through which the former light is refracted. By turning the Nichol's 
piistns, exact complementary colors can be had from each source ; and 
'Where the images of oblong slits, through which the light passes, are made 
to cross at the eye piece, the crossed part will be free from either color 
when the light to be tried is at exactly the distance which gives the same 
intensity to the light which enters the instrument as that which comes 
&om the standard. A comparison of the squares of these distances gives 
the intensUy of the light to be valued in the usual and well-known 



The following is an abstract of a paper on the above subject, read to the 
British Aasodation by Prof. M'Cosb, of Belfast, Ireland '. — 

In commencing he remarked, that for several years past he had been 
convinced, that the colors of plants would be found in beautiful accord- 
ance with the law of haimonious colors. Taking up the three secondary 
colors, green, purple and orange, he showed that when these colors are 
found in nature they have often the corresponding harmonious colors in 
juxtaposition : 1 . Green /mrmoniiiiiff tcilh Red and Riuiet. — This is the 
moat common harmony in the vegetable kingdom. Ilarmonizing with the 
green leafves of plants, we have often red flowers and red fruit. The eye 
delights to see the red berries peeiung forth from the green foli^e of the 
mountain-ash or holly. Not unfrequcntly, also, the green leaves harmo- 
nize with the red or russet of the young stems and leaf-stalks. 2. Puj'plB 
kamumaing with YeUotc or Citrine.— Taii is the second most common 
harmony. So far as he had been able to observe, purple of various shades 
and hues — such as red.purple where there is a preponderance of red, and 
blue-purple where there is a preponderance of blue — is the most common 
colot of the petals of plants. Contraating 'with it, we have often a yellow 
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heart in the plant ; very often the anthers and pollen are yellow. It is 
intereatiDg to notice, that, according to the hue of the purple, so is the hue 
of the contrasted yellow. Thus, in the potato and bitter-sweet the flower 
is blue- purple and the stamens are red-yellow, — while in the garden poly- 
anthus the outer rim of the corolla is red-purple and the heart is greeniah- 
yellow. The harmony between purple and dtiine may be seen in decaying 
Tegelalion, 3. Orange harmonizing with Bhie and Otice. — This harmony 
is less frequent ; still it is found in nature. Plants wilha blueflowerhave 
often orange anthcit, and some syngenesious plants have an orange Sower 
and sn oliTe involucre. He had found it extremely interesting to trace 
this harmony through the vegetable kingdom. Sometinies the harmonions 
colors are on the same organ. Thus blue and orange are found on the 
petals' of the foi^et-me-not, yellow and purple on the pansy, calceolaria, 
mimulus, antirrhinum, &c. More &equeiitly the harmonious colors are 
found on diffoent organs. Thus, we have frequently purple petals with 
yellow anthers. Often the corolla is of one color, and the calyx the com- 
plementary color. Ue went on to say that the final cause of all this wag 
Tery evident ; the arrangements are in accordance with the structure and 
lildngs of the eye. But there must also be an efficient cause. Possibly 
this was to be found in the chemical changes of plants, and the relation of 
ohemioal agents to colors. But it is, anrely, also possible that there may 
be a reality in color aa there is in heat. This juxtaposition of contrasted 
colors in plants does look as if there were polar forces operating in the 
distribution of colors. On the supposition that color is in the object, we 
can account for color as seen by the eye by supposing that every color on 
the surface of an object repels the like color, and allows the others to be 
absorbed. This was, however, but a vague hypothesis, in the absence of 
a better, and was not to be confounded with the coordinated &cts which 
he had presented in regard to harmonious colors in plants. Dr. U'Cosh 
went on to say that he had also noticed traces of harmonious colors in the 
plumage of birds. 1. Black and wiiite found in birds of tamer and 
plainer plumage. 2. The second most common harmony is a red-yello'w, 
associated with a dark-blue. This reddish- yellow takes vaiious hues ; 
sometimes it is a tawny color, at other times orange, and in some birds it 
is a bright scarlet. The blue is also of various shades and hues, some- 
times being a kind of dark-gray, at other times a very blue-puTple, and 
not unfrequeutly of a greenish tinge. 3. In the more ornamented birds, 
the harmonious colors are green and red. Sometimes we have a bluiah- 
green with a Bcarlet, at other times a yellowish-gteen with a blue-purple. 



In a communication presented to the British Association on the above 
subject by Dr. O. Dickie, he remarked that relations in the form, structure, 
number and position of organs are familiar to every botanist : a priori it 
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might haTe been inferred Giat order preraUi also in the datribnfion of 
colors. This ia not only the fact ; there ore, besides, obvioos indications 
of s relation between the color and form of certain organs. 

The piesencf of all the colors, red, jellow and blue, which form com- 
pound or vhite light, is a physical ifant of the organ of Tieion. Among 
the loner tribes of plants, thealpe maybe mentioned as remarkable exam- 
ines of conEtantly associated colors. Such in act is Prof. Harvey's classi- 
fication, who diTides them into red, green and oKve. Among the red 
there are many which have a red-purple hue ; and among the oKve, not a 
few are yellow-green. Red and green are complementary, and red-purple 
and yellow-green stand In the same relation. Among mosses, we find the 
red or red-purple peristome associated with the green or yellow-green 
capsule, and the same is true of their stems or leaves. In ftowering plants, 
the associations of certain colors are so numerous that it is unnecessary in 
this summary to do more than mention a few examples. In the leaves of 
Caladiam pictum, Coleus Btumei, and Victoria Regia, we find red or red- 
.purple assodated with green or yellow-green. The same is true of the 
pitcher-like organs of Sanacenice, Nepenthes, and Dischidia. In the 
flower, eimilar sssociationE of various kinds are common. We need not 
expect to &nd in a corolla or any other organ the piimariea, red and yellow, 
or blue and red, associated and in contact. The red has green, the yellow 
has purple, and the blue has orange associated. Uf the primaries, blue is 
rarest. — many cases so denominated being, in fact, red-purples. In the 
flower yellow predominates ; hence the very general diffusion of purple of 
various degrees of intensity. Purple being of such general occurrence in 
the flower, we can now understand why yellow is the most common color 
of pollen : some excepdonal cases seem to confirm this ; in the turn-cap 
liily, for example, the red pollen is associated with the green filaments. 
The color of the flower may have its complemrajt in that of other parts, as 
the stem, leaf, &c. Sometimes the associated colors are not visible at the 
same time. The inside of a ripe fig is red-purple, the outside yellow- green. 
BometinMS a yellow corolla is succeeded by a purple fruit. Direct ezpo- 
Bure to light, although usually and in general correctly admitted to have a 
direct relation to intensity of color in organisms, appears not to be neces- 
aary in every instance. The plant, however, must receive the light at 
eome part or other, in order to produce that intensity of color observed in 
the coats of seeds, in the interior of fruits, and in the tissues of subterra- 
nean organs. In conclusion — 1. The primaries, red, yellow and blue, 
are generally to be seen in some part of the plant. 2. When a primary 
occurs in any part of the plant, its complement will usually be found in 
some other part, or at some period or other of the development of the 
plant. I have found in not a few instances, in the animal kingdom, simi- 
lar associations of color ; birds, molluscs and radiata present many obvi- 
ous examples. We may next examine the relation between color and 
form ; and the remarks are, for the present, confined to the flower. Law 
I; In r^ular polypetalotu and gemopetalous ooroUs the color is uniformly 
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distributed. That ia to aay, the pieces of the cotoUb, bemg sU uniform in 
nze and shape, have each an equal pioportion of color. Examples of thii 
occui in Primulaces, BoiagiueK, ^^icscee, Qeutianes!, Papaventccte, 
Crucifene, Bossccoi, Cactaces, &c. Iaw i. Irregularity o^ corolla is asso- 
ciated with inegular distribution of aolor. The odd lobe of the corolla in 
Ruch is meet varied in Ibrm, size tudcolot. When there is only color, it 
is usually more intense in the odd lohe. When there are two, one of 
them is very generally confined to the odd lobe. Somettmes, when only 
one color is present, and of unifonn intensity in all the pieces, the odd lobe 
has spots, or streaks, of white. The odd lobe, therefore, in irregular flow- 
ers, is distinguished trons tiie others not merely by siie, form and position, 
but also by its color. Fspilionaccc, Labiatie, Sciopholarincs, &c., are 
examples. In some cases, as Gloxinia, Achimenes, Bhododendron, &c., 
in which irregularity of flower is less marked, the two pieces on each side 
of the odd lobe frequently partake of its charscter as regards color. ' In 
some tbalBDii-flarous Exogens, (as Pelargonium, Tropbcolum, .^Isculus,) 
&0., with irregularity of flower, owing chiefly to difference in the siie ot' 
the pieces, the largest are most highly cblored. Law 3. Different forma of 
corolla in the same inflorescence often present differences of color, but all 
of the same form have the same color. The Composilai are examples i 
when there are two colon, the flowers of the centre have one color, and 
uniform in its intensity; those of the circumference also agree in this 
respect, buthave the other color. The flrel two laws prevail in monoco- 
tyledons as well as in dicotyledons. In the former the calyx and corolla 
generally resemble each other in structure, shape, and in color also. The 
law of contrssts is, theiefoie, simpler in monocotyledons than in dico- 
tyledons. The former may be aymbolizcd by the triangle, three and sii 
being the typical nnmhers in the flower ; the latter by the square or penta- 
gon, four and eight, live or ten, being the picvslent numbers. Simplidty 
of flgure corresponds with simple contrast of color in the one, while greater 
complexity of color and of structure are in direct lelatiou in the other. 
According to the investigations of Brongniart, there has been progressive 
increase of angiospcrmoua dicotyledons up to man's epoch. Among them 
we find the floral organs with greater prominence in size, form and color, 
and such prominence of the " nuptial dress" of the plant is peculiarly a 
feature of species belonging to natural families which have attained their 
maximum in man's epoch and are characteristic of it. 

Mr. Warrington gave an account of some experiments he had made on 
the influence of colored glass on the growth of plants in sea-water. Be 
fbund the ted sea-plants grew best in glass cases colored green, and that 
green Confervie were thus destroyed. Mr, Huxley made some reroarka on 
the general theory ot harmony and adaptation in natme. He thought 
naturalists were too much disposed to take it for granted that beauty was 
an end in creation. He believed, on the contrary, that grotesquenesa was 
frequently an object, and that iuhanuonious and inapposite colors and 
foima were purposely brought together, and thu« exdted the feeling of 
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the ridicalona. Dr. Caipenter called attention to the fact, that different 
chemical conditioiu of the plant produced chemical colon ; and the p(»iit 
to be ascertained was, whether these were aubserrient to the lawa of hai- 
mony songht to be establiabed. 

ON THfi PRINCIFLBS OF HAEMOSr AND COKTKASTS OF COLORS. 

A work with the abore title has recently been published by H. Cbe- 
vieul, aupeiintendent of the dyeing depaitznent of the loyal (Chibelina) 
manufactory of France, the object of' which is to prove and explain the 
influence of nmuttaiwoas contraati of colors. M. Cherreul atarta with 
the foUowing axiom, or rather dogma, \it: "That e»ery color, when 
placed beaide another color, ii changed, appeaHng different from what it 
really is, and mineovet equally modiflea the color with which it ia in 
proximity." 

In accordance with the above propoaidon, M. Cherreul deduces the 
following rules for the arrangement of colon in dresa, for the selection of 
flowers for bouquets and the decoration of furniture, ol! founded upon strict 
philosophioal laws : — 

" Bed Drapery. — Roge-red cannot be put in contact with the rosiest 
complexions withouP causing them to lose some of their freahneea, as a 
former experiment has demonatnitcd — viz. : we were speaking of the 
inconTenience resulting from the use of rose-colored linings in the boxea 
of a theatre. • • • Bark-red is less objectionable for certain com- 
plexiODH than rose-red, because, being higher than the latter, it tenda to 
impart whiteness to them, in consequence of contrast of tone. 

Grem Drapery. — A delicate green is, on the contrary, favorable to all &ir 
complexions which are deficient in rose, and which may hare mora 
■impartedio them without iuconvemence. But it ia not as favorable to 
complexions that are more red than rosy, nor to those that have a tint of 
orange mixed with brown, because the red they add to this tint will be <^ • 
brick-red hue. In the latter case a dark green vrill he less objectionable 
than a delicate green. ' ' 

YeUoa Drapery. — Yellow imparts violet to a fair skin, and in this Tiew 
it is less favorable than a delicate green. To those skins which are more 
yellow than orange, it imparls white ; but this combination is very dull 
and heavy for a fair complexion. When the skin ia tinted more with 
orange than yellow, we can make it roseate by neutralizing the yellow. It 
produces this effect upon the black-haired type, and it is thus tAat it luilt 
branetttt. 

Violet Draptriei — Violet, the complementary of yellow, produces con- 
trary effects ; thus, it imparts some greenish- yellow to fair complexions. 
It augments the yellow tint of yellow and orange skins. The little blue 
there may be in a complexion it mftkes green. Violet, then, is one of tlie 
least favorable colors lo the skin, at least when it is not sufficiently deep to 
whiten it by contrast of tone. 
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Blue Drapery. — Blue imparbi oninKe, >v)iich is BUsceptible of aUfing 
itself fBTorabl; to white and the light flesh tints of fair cmnpleKiong, wtuch 
tiave already a more of le»i determined tint of this color. Blue is, then, 
Boitable to moat blondes, and in this case justifies its reputation. It will 
not suit brunetteB, ginca they have alreody too much of orange. 

Orangt Draptry. — Orange is too brilUtmt to be elegant ; it makes fail 
complexions blue, whitcna those which have an orange tint, and gives a 
green hue to those of a yellow tinL 

Whitt Dr^tery. — Drapery of a luatrons white, snch as oambric muslin, 
assorts well with a fieab complexion, of which it relieves the rose color ; 
but it is unsuitable to complexions which have a disagreeable tint, because 
white always exalts all colors by raising theii tone ; consequently it is 
unsuitable to those skins which, without having this disagreeable tint, very 
nearly approach it. Veryl^ht white draperies, such as muslin, plaited or 
point lace, have an entirely different aspect. • • • 

Black Drapery. — Black dcapeiiea, lowering the tone of the colors with 
which they are in juxtaposition, whiten the skin ; but if the vermilion or 
rosy parts are to a certain point distant from the drapery, it will fi^ow 
that, although lowered in tone, they appear relatively to the white parts of 
the skin contiguous to the same drapery redder than if the coutiguity to 
the black did not esist." 

The delicate perception of beauty that die young may be trained to 
from tbe education of the sense of sight, may be gathered &om the follow- 
ing lawa of discord in the grouiring of flowers : — 

" We must separate [nnk flowers from those that are either scarlet or 
crimson, orange flowers from orange-yellow flowei's, yellow flovrera from 
greenish-yellow flowers, blue flowers from violel-blue flowers, red flxjwers 
from orange flowers, pink flowers from violet flowers, blue flowers from 
violet flowers." ■ 

The subjoined rules of taste in furniture show the pleasure that we lose 
iioui the fossession of that bound genii, that unintelligible talisman, a 
dormant sense ;— - 

<> Nothing contributes So much to enhance the beauty of a stuff intended 
fbr chairs, sofas, &c., as the selection of the wood to which it is attached ; 
and, reciprocally, nothing contributes so much to increase the beauty of 
the woodas the color of the stuff in juxtaposition with it. After what 
has been said, it is evident that we must assort violet or blue stuffs with 
yellow woods, such as citibn, the roots of the ash, maple, satin-wood, &c.; 
green stuffs with rose or red-colored woods, as mahogany. Violet or 
blue-grays are equally good with yellow woods, as green-grays are with 
the red woods. But in all these assortments, to obtain the best possible 
efitet it is necessary to take into consideration the contrast resulting from 
height of tone ; for a dark-blue or violet stuff will not accord so well with 
a yellow wood as a light tone of the same colors ; and it is for this reason 
that yellow does not itssort so well with mahogany ss with a wood of the 
same color, but not so deep. Among the harmonies of contrast of tone 
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tTiat we can make nitb wood which we leare af the colot which is peculiu 
to it, B8 ebony, its brown color penoits ilB eraplojinent with light stufis t* 
produce contrasts of tone rather than contrasts of color. "We can also 
employ it with Tery brilliant, intense colors ; such as poppy, scarlet, aurora, 
flame- color, &c." 
The following subtleties may be useful to men in trade : — 
" Firal Fad, — When a purchasec has for a considerable time looked at a 
yellow fabric, and he is then shown orange or scarlet stuifs, itia found that 
he takes them to be amaranth- red, or crimgon, for there is a tendency in 
the retina, excited by yellow, to acquire an aptitade to see violet, whence 
all the yellow of the scarlet or orange stuJf disappears, and the eye sees 
ted, or a red tinged with violet- 

Seamd Fad. — If there is presented to a buyer, one after another, fonr- 
te^ pieces of red stuif, be will consider the last six or seven less beautiful 
than those first seen, although the pieces be identically the same, 'Whatia 
the cause of this error of judgment } It is, that the eyes, having seen seven 
or eight red pieces iii auccesaion, are in the same condition as if they had 
r^arded fixedly during the same period of tune a single piece of red stuff; 
they have then a tendency to see the complementary of red ; that is to say, 
gieen. This tendency goes of necessity to enfeeble the brilliancy of the 
red of the pieces seen later. In order that the merchant may not be the 
BuSerer by this fatigue of the eyes of his customer, he must take care, 
after having shown the latter seven pieces of red, to present to him some 
pieces of green stui^ to reatore the eyes to their normal Btate. If the 
sight of the green be BufB.ciently prolonged to exceed the normal state, the 
eyes will acquire a tendency to see red ; then the last seven red pieces wiU 
appear more beantifnl than theothers." 



■ ON COLOR OF THE WATEB OF THE UEDITEEBANEAM SEA. 

" The usual tint of the Mediterranean Sea, when undisturbed by acci- 
dental or local causes, is a bright and deep blue ; bat in the Adriatic a 
green tinge is prevalent ; in the Levant Basin, it borda^ on purple ; while 
the Euxine often has the dark aspect ^'om which it derives its modem 
appellation. The clear ultramarine tint is the most general, and has been 
immemorially noticed, although the diaphanous translucence of the water 
almost justifies those who assert that it has no color at all. But notwith- 
standing the fiuid. when undefiled by impurities, seems in sioall quanti- 
ties to he perfectly colorless, yet in lai^c mBsses it assuredly ezhibiU tints 
of different intensities. That the sea has actually a fine blue color at a 
distance from the land cannot well be contradicted ; nor can such color — 
however infiuential the sky is known to be in shifting tints — he considered 
as wholly due to reflection from the heavens, 'eince it is often of a deeper 
hne than that of the sky, both from the interception of solar light by the 
clouds, and the hues which they themselves take. This is difficult to 
account for saliBfactorily, as no analysis has yet detected a sufficient quan- 
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tit; of coloring natter to tmge bo immense a hoAj of water : wterefore 
Sii Humphrey Davy'i Buppobition of au admixture of iodine cannot be 
admitted, foi its pteeence is baiel; tiBC«able under the moat careful analy- 
us. Those who conteud for there being no color at all, may remind ua 
that the blue rajB are the most refcangible, and that, being reflccled in 
greatest quantity by the fluid, (which, because of ita density and depth, 
causes them to undei^ a stroDg co&action,) they cause a tint which is only 
appaient. Be that as it may, seamen admit of one conclusion— namely, 
that a green hue is a geno^ indication of soundings, and indigo-Uue of 
pTofoDnd depth." — Admiral Stnylh on the Mediterranean. 

ON TBANSPiKEKCT OF THE OCEAN. 

A commonication on the above subject was made to the American 
Scienti&c CouTention, at the Washington meeting, by Captain, Olynn, 
■U.8.N.;— 

Philosophers ashore and philosophers of the focecastle, said Capt. Oljnn, 
have wondered in all limes as to the causes aiid extent of the color of the 
sea, and queried how far into it our viaion could penetrate. Capt. 
Wilkes advanced the opinion that the transparency of the sea varied quite 
directly with its temperature. To this his observations did not allow him 
to assent. In order to obtain correct observations, the surface of the ses 
must be perfectly tranquil and smooth. There must not be a ripple on it. 
So essential is this point, that, during a 'cruise of four years, he only buc- 
ceeded in making sixteen observations thMproved worth saving, Of these 
uxteen, in only one the water was ruffied by a Blight breeze. The next 
trouble was to discover what object would be most likely to reflect uJl ihe 
rays of light — what would be longest visible. First we tried an iron pot, 
painted white. When we looked for it for the second experiment, the 
while pot was a black one again. Next we tried a sphere of hoops, cov- 
ered with while cotton cloth. Before it was called for the second time, it 
was smashed into a cocked bat. Next we tried a mere hoop, coTered with 
a canvas. It was laid away on aome old spikes ; and when needed next, it 
came up sound enough, but of Sebright yeilow. At last we took a com- 
mon white dinner-plate. It w»s good enough. It was the brightest 
object we could find, was slways handy, and was always clean. It was 
slung BO as to lie in the water horizontally, and sonk by an iron pot, with 
a tine. The observations were taken wherever we could get them — ranging 
over 200° of latitude, in different oceans, in very high latitudes, and near 
the EnualoT. I have to assume, what doubtless I may, that they do not 
diifer from what they would if taken all in the same place. At every 
station we noted in the oonnection, the sun's latitude, the velocity, of the 
current, the temperaluro of both the air and the water, and tlie number of 
fathoms at which the plate was visible below the surface. We took these 
observations from a boat, bringing the line on to its shady sidt— then lean- 
ing over, with faces aimoet touching the water, aiid eyes shaded from the 
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reflected rays ironi the surfiice by the bcima of our tarpaulinga, we watched 
tot the disappearance of the plate as it was slowly let down. The varjing 
points between which it dinappeaied ftoin the Tiaion of all, and where all 
could see it, navex were farther separated than the length that the line 
could be liAed or let down by a 'reach of the arm— not OTer foui feet 
The water varied thermometrically from 40 to 8S° 

The results proved, that the lowest degree of temperature gave the 
Bhortest line of -viaibility ; and at the point where the wiUsr was the warm' 
mi, there we saw the plate at the greatest dqith. On two occasions we 
saw the plate when it was 26 fathoms below the water's surface, and on 
one of these the water was at 8S°. On these occasions, all noticed the' 
extraordinary clearness of the water. To lie in the boat and look down, 
was like looking down from the mast-head. Objects were as clearly 
defined to a great depth. On this occasion I tried if a contrast of colors 
would increase the Tisitality. I so placed the plate upon the pot that a 
periphery of the black surface surrounded the white plate, but it made ao 
diffierence at all. 

Capt. Glynn thought that ih« tnaaimum of viiibilUy under water, under 
the most favorable circumstances, ij tieenty-Ji'se fathorm. But between the 
highest andloweatpoinlsof visibility, which corresponded with tho highest 
and lowest points of the water's temperature, there were great variations, 
which showed no direct correspondence between the tempccature and 
the line of viaibility. 

At the mouth of the Mississippi we find the water no more transparent 
than so much mnddy water. The farther we get from the points where 
earthy matters in large quantities are washed in, the clearer the water is. 
Now the Pacific, like the Atlantic, is a great whiripool— a tide flowing 
entirely around it^ circumference. In latitude 20° on the west side of the 
Pacific, farthest removed from all stormy quarters, and where the ocean 
is stillest, we found the greatest transparency of water. Off Cape Horn, 
where eternal storms drive up the dirt torn by glaciers and icebergs from 
the regions around the Pole, the water was esceeding torhid. With the 
thermometer at S8°, we got.only ten fathoms of Tisibility. 

IMPEOVEMENTS IN PHOTOGRAPKY. 

The interesting and beautiful science of sun-painting is maldng rapid 
and curious advances. A Urge bridge is being built over the River Volga 
by command of the Czar, who was so impatient to have it completed that 
he made frequent long expeditions to the works, that he might use Nature's 
own Btereoscoptios with the entephalic images implanted in his own imperial 
" camera obscura." The architect, however, has now made matters more 
pleasant probably to all parties, by preparing, twice a month, a pair of 
stereoscopic images of the works as they progress, wliich he forwards to the 
Emperor, who mti in his own study, and sees through this new and curi- 
oos sort of sp^lsss how they aro getting on at the Volga. Another nev 
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mode of making use of the phototype conaats in casting a magnified copy 
of a sun portrait on canvas for the aid of portrait-painters, who thus sketch 
from Nature's sketches. In a recent silling of the Soci6l4 d' Ettcowofftment 
pour riiidutlrie Natumale, at Paris, according to Gaiignani, it was stated 
tliat a photolithographic process, which baa so long been desired, has at 
length been, discovered. It wss thus described : An ordinary lithographic 
stone is taken, and a aolution of bilume de Judie (Jew's pitch) is placed on 
it. A negative photogntphic proof is then pnt on it, and is pressed on the 
stone for a period which may vary from ten minutes to four or five houis. 
The page is then washed in pure ether, which soon evaporates. The 6gui« 
is then found properly marked with its lights and shades, and it may be 
inked and drawn off aa in ordinary lithographs. 

During the past summer in the Baltic, the British steamers employed in - 
examining the enemy's coasts and fortifications took photographic views 
for reference and minute examination. With tlie sleamei moving at t^ 
xate of fifteen knots an hour, the most perfect definitions of coasts and bat- 
teries were obtained. Outlines of the coasts, correct in height and in dis- 
tance, have been faithfully trauacribed ; and all details of the fonresses 
passed under review of the photograph are accurately recorded. 

At the Royal Greenwich Observatory, the beautiful system of register- 
ing magnetical and melerological changes, by means of photc^raphy, con- 
tinues to he employed, and efforts have been made to multiply copies of 
the Photographic Registers. Aftet.manyesperimenCs, it was found that, 
by the agency of sunlight upon the back i^ an original photograph, whose 
face was preesed closely, by means of a gkas plate, upon i^aper photo- 
graphic paper below, there would be no difficulty in preparing negative 
and inverted secondaries, and, from them, positive tertiaries. Thus, be- 
yond the trouble which the process involves, Mr. Airy anticipates that U 
will be easy to multiply copies to any extent which may be desired. 

The photographic apparatus in use at the Koyal Observatory, for taking 
magnetic observalioua, la constructed as follows : Each magnetic bar is 
made to carry a little mirror, which refiecta the light of a lamp upon a 
piece of photographic paper, kept Constantly moving behind an opaque 
plate, having but one small vertical opening. On this, for ever; minute 
of the twenty-four hours, each vibration of the needle is faithfully recorded. 
- Tlio chemical radiations of an Argand lamp supply the observer's place ; 
and at the same time that it records every change in the phenomenon of 
terrestrial magnetism, it is made to mark the most delicate alterations in 
atmospheric pressure, and to note every increase or diminution of ttanper- 
alure. At Greenwich, the magnets, the barometera, and the thermome- 
ters are all registered by the chemical power of light ; and MM. Faye and 
Gonjon, at Paris, knowing the error of the human eye in observalions on 
a bright object, have substituted the daguerreotype plate for the purpose 
of ascertaining the actual diameter of the sun, and they propose to the 
principal observatories of Europe lo determine, by a similar method, the 
absolute time. 
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The Committee of the Britiih Association, having the Kew Obserratory 
in charge, have undertaken, at the el^gestion of Sir JohD Herachel, to se- 
cure by means of photography a daily Te<!ord of the appearance of the 
Bun'B disk, nich a view of aacertaining, by a comparison of the spots upon 
its surface, theji places, sizes and forma, whether any relntian can be es- 
tablished between their variations and other phenomena. The method 
proposed by Bir John Heischel foe accomplishing this object is as fol- 

■ " The image to be impressed on the paper (or coUodioniied glass) should 
be formed, not in the focus of the object^lens, bat in that of the eye-lens, 
drawn out somewhat beyond the proper situation for distinct vision, (and 
always to the same invariable distance, to insure an equally magnified 
ima^ on each day.) By this arrangement a considerably magni&ed image 
of the aun, and alto of any iyiter» of tuiret in tie tocya of the object-glass, 
may be thrown upon the ■ focosing- glass ' of a camera box adjusted to the 
eye-end of the telescope. By employing a system of spider lines parallel 
and perpendictJat to the diurnal motion, and so disposed as to divide the 
field of view into squares, say of five minutes in the side, the central one 
crossing the sun's centre, (or rather, as liable to no uncertainty, one of them 
being a tangent to its lower or upper limb,) the place of each spot on the 
Boriace is, ipto/iKlo, mapped down in reference to the parallel and declina- 
tion circle, and its distance &om the border, and its size, measurable on a 
fixed scale. If large spots are to be photi^raphed spedally with a view to 
the delineation of their forms and changes, a pretty large object-glass will 
be required, and the whole aifair will become a matter of mnch greater 
nicety ; but for reading the daily history of the sun, I should imagine a 
three-inch object-glass would be ample. The representations shonld, if 
possible, be taken daily, and the time carefully noted." 

Sir John does not think that a very powerful telescope would be reqili- 
(dte, but that it should be equatorially mounted, and with a clock-motion 

TITBIFICATIOM OF PHOTOQBAPHIC PICTUEES. 

The author of this process, M. Plant, first procured a photograph on. 
glass covered with albumen, and subjected it gradually to a strong heat, so 
as to redden the ^ass. The albumen was destroyed, and the photograph, 
if negative, became podtive by reflection. The picture was made of pure 
silver, which adheres quite strongly to the glass, so that it may be polished 
wtthoat alteration. 

On exposing this glass to the action of hydroflnoiic add in vapor, an 
engraving of the design is obtained over parts not covered by the image 
formed of the silver. It may also be possible to strengthen the image by 
a galvanic deposit, and make a kind of plate from which engravings could 
betaken. 

If, in {dace of arresting the process at a red heat, it ia continued until 
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the glass enters into fusion, tlie Image ginki into the interior of the gliM 
without being altered, and covets itself nith a vitreous varnish. It appears 
like ft design of great delicacy, enclosed between two plates of glass ; and, 
if poutiTe proofs ue employed, the method may be used foi making 
pictured glass which may, without doubt, be.colMed by Iha ordinary pro- 
cesses. — SJtiman'M Joumai. 

HELIOGRAFHIC ENGSATINfi. 

The following process, invented by M. Boldees, appears to bring to per- 
fection the mode of engraving by ttie son. The resolts obtained are very 
beautiful ; and although the author has not described to us fully all the 
details, we know enough to give a general idea of his method. 

On a plate of copper covered with petroleum, a photographic proof on 
paper of the otiject to be 'engraved is placed. This proof is a positiTe, and 
will necessarily make a n^otive on the metal by the action of the light. 
After an exposure of a quarter of an hour to the sun, the image is 
reproduced on the resinous coating, but it is not yet visible. It is made to 
appear by washing the plate with a solvent, which removes the parts not 
impressed by the light, and t^^gs out a negative picture made by the 
resiuoas tradngs of the bitumen. _The designs are very delicate. The tra- 
cings receive solidity by ou exposure during ten days to the action of a 
diffused light. When thus hardened, the plate of metal is plunged into a 
bath of sulphate of copper, and is then connected with the pole of the 
battery. If witll the negative pole, a layer of copper in relief is deposited 
on the parts of the metal QOt protected by the resinous coating. If with 
the positive pole, the metal is graved out in the same porb, and thus an 
etched engraving ia obtained. — Parit Correspondence SiUimtm't Journal, 

NATnBE DOINO HER OWN EHGSAVINO. 

In the fifth volume of the Denkshriften of the Boyal Academy of 
Sciences, at Vienna, there ia a paper by M. Ayer, and numerous plates 
illustrating a new style of engraving. The plates represent tbavea, plants 
Irom an herbarium, lace and other ohjecta, and in each case the object 
appears to be wi (fte paper, the autfaoe being raised and the coloring per- 
fect. The deception is so complete that without a magnifying glass it is 
almost impossible, in one or two instances, to be sure that the object itself 
is not there. The process employed is the following : The pressed plaut, 
ot other object, is placed between a plato of copper and one of lead, and 
subjected to pressure. The oiigiuol thus produces a strong impression on 
the lead plate. By inserting the requisite colors with a point in the 
depressions, a figuce colored to nature, with different colors in its di^ient 
parts, may be obtained et a single printing. From the lead plates copies 
may be taken by stereotype or galvanism, and copper plates are thus 
obtained more durable than those of lead. Outta-perchs may be used In 
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place of lead j and by covering it with a deposit from a^Bilvei solution, the 
impresaian may be used for atereotTping or electcotjiping. 



The following communication, by M. Becqueial, is taken from the 
Comptcs Rendua, July, 1654. 

The chemical action of light haa enabled me, as is well known, to render 
peroeptiblB the electrical effects produced by reactions operating under the 
influence of luminous cays. Uu the other hand, it is more than six years 
since I ■was led to the observation of this fact, that it waa possible to pre- 
pare a surbce which should be chemically capable of taking impresuons 
from light, BO that it should become of precisely the same color as flie 
luniinoua ray which strikes it. The sensitive matter poBsesaing this re- 
markable property is a chloride of silver, which may be called the violet 
chloride, containing less chlorine than the while chloride, and, in general, 
mixed with the latter. The chloride of silver of which I speak being 
able to be placed in such conditions that it will only be aifected between 
the limits of refrangibility of the rays which are perceptible to the Organ 
of vision, it was important to study attentively in what manner it would 
behave in the apparatus which I have named the elearo-chemical-aelinom- 
eter ; what would ire the efTecla resulting &om the action of the different 
luminous rays whose intensity would be caused to vary within the deter- 
mined limits ; and, finally, whether it would be possible to establish a 
photometrical method based on, different principles from those generally in 
use. This study I commenced some time since ; but I have found it ne- 
cessary to reexamine the different ciicurostances which accompany the 
p reparation of the sensitive matter, and the modificatiDns which heat and 
light produce, before the luminous rays have given color to iL Such is 
the aim of the work I have now the honor of presenting. 

In former publications I have described various means by which we can 
obtain colored impressions on surfaces covered with violet chloride of sil- 
ver ; but that which gives the best eftects consists in decomposing rapidly, 
by an electric current, a solution of hydrochloric acid in water, and cansing 
the chlorine to pass to a plate of sUvcr placed at the positive pole of the 
battery. This process is rendered of easy and certain application, by 
determining, in each circumstance, and at every minute, the quantity of 
chlorine which passes over the silver plate. For this purpose we interpose, 
in the voltaic circuit, a voltameter of water, so that the current which 
decomposes the hydrochloric acid, and carries the chlorine over the silver, 
likewise decomposes the acidulated water ; the electro-chemical decoqapo- 
aitions taking place in definite proportions, the same volume of chlorine is 
carried over the silver as there is disengaged of hydrogen gas in the 
eprouvette, placed above the negative electrode of the voltameter. The 
other side of the plate is protected by a vomish, so that the chlorine passes 
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oiUy orei one side. The jooportion of chlorine Decenary foi the experi- 
ment Tories In the following propoitiooB ; — 
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In the Memoir will be foand all the in^ouions Teladng to the diffi»«nt 
circnm^tancea of the preparation of the aensitire layers, circumstance! 
which should not be neglected. ^ 

Sj employing a thicker layer than those above mentioned, the resulU 
obtMned will not be so gatisfiUJtorr. We should therefore operate between 
the limits of from 4 to T cable centimetera of chlorine at the ordinary 
pressure pec square decimeter of the surface of the silver ; but in these 
conditions, the thinner the layer, the more seositiTe will the surikce be, but 
the lesa beautiful will be the tints obtained. 

If no project a luminoua spectrum on to a araiaitive aur&ce thna pre- 
pared, we very soon gain an impreaaion begianiug with yeUow and orange, — 
that~is to Bay, with the most luminous portions of the prismatic image, — 
and extending to the red and violet tciremities. This impression, as I 
haTe shown in a previous Memoir, reproduces the different shades of coIot 
of the spectrum. But the shades, although very bright, are v^y dark ; 
and on the red side, between the lines B and A, and heyond A, the impres- 
sion becomes violet, and darkens rapidly. When the preparation has been 
mdde according to the directions in this Memoir, no impression is repro- 
duced beyond the violet ; and except the black color on the red side, the 
image does not extend much beyond the limits A and if, and occupies the 
same extent as the visible spectrum. 

If mixed luminous rays strike upon the sensitive surface, they leave, 
like the rays of the spectrum, a picture colored of the same shades as they 
tbemselvee possess. 

But this same substance, when subjected to the influence of heat or 
light before the action of the luminous rays, leads to remarkable results, 
of which I am now about to speak. 

The action of heat modifies violet chloride of silver very much. An 
elevation of temperature of from S12° F, to 302° F. causes a change in 
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the color of the prepared plate, ivithout caiiamg it to lone all trace of chlo- 
rine, but at the same time it changes the mode of action of the various 
luminoos rays. The diffujted or direct eolar light acta us white, instead of 
*giviiig an impresBioD of a. gray color ; andbeaidea, the colored tints are light 
instead of dark, as before the operation. But the most lemarkable pert 
is, that, bj keeping the temperature up to SG° F. or 97° F. for several 
days, the same end is attained, and with eyea better results. The yellow 
and green colors, 'which, except the action of the luminous spectrum at a 
high temperature on a plate which has been operated on, bib not produced 
with cleamesat appear in these conditions ; moreover, the BensiCive matter 
is moie rapidly sensitiTC. The plates thus prepared may likewise be ren- 
dered useful for the reproduction of colored images in the camera- obscura. 

We cannot attribute to a chemical action the effect produced on chloride 
of silver by a difference of temperature which is so slight, but maintained 
foe several days. It is probable that in these circumstances a modification 
of the physical state of the' sensitive sttbstince takes jJace. This would 
then be an effect of the same kind as that which takes place in the forma- 
tion of red phosphorus. 

The action of the least refrangible rays of light is likewise very curious, 
for it leads to a result analogous to that obtained by prolonging the elevs' 
tion of temperature on the plates. It appears, then, that in both cases 
molecular eifods of the same order are produced. The luminous spectrum 
acts in the following manner on the chloride of silver, mo^fied by the 
exireme red rays. The action begins as before with the orange, yellow, 
and green, then extends gradually towards the violet and red. AJl the 
tints corresponding to the colors of the spectrum are as bright as if the 
plates were annealed, but the prismatic impression is &r more beauljful ; 
and even the green, the yellow, aud the orange have more brilliant tints 
than before the action of the extreme red rays. Therefore, to the advantage 
'which is possessed by the chloride modified by the least refrangible rays 
over that which has been annealed, of giving the block ground upon which 
the different prismatic tints are depicted, is added that of preserving per- 
fectly the yellow and green tiut^. On the led side, the image of the spec- 
trum is brilliant only as far as £ ; beyond that limit, the black tint which 
is produced being the dominant one, no effect takes place daring the first 
few moments. However, if in the first place the chloride has remained 
an insufficient time under the action of the extreme red rays, the solar 
spectrum still gives a dark impression beyond B, and even A. 

We obtMn with the matter thus modified by heat or by light very beau- 
tiful colored reproductions of the luminous spectrum. The figures of 
colored rings, and those given by crystallized plates traversed by polarized 
light, arc likewise well represented in their various tints. We can like- 
wise reproduce the images of tlie camera- obscura, which are, so to speak, 
painted by the light j but these reproductions, although brighter in color 
than any X have obtained before, have as yet only a scientific interest, and 
I csooot, as yeC, hope for any appltcatioa of them, as the impressions are 
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only retained in darkness. I have hitherto been unable to prevent tbe 

action of diifoBed light, which b; degrees destroys these images ; it is only. 
BO to speak, in u state of passage that the sensitiTe matter baa the power of 
reproducing colors. 

It will be seen, therefore, that the sensitiTe substance, whose method of 
preparation is described in tbia work, enables ua to obtain, not only very 
remarkable effects of color, but likewise resulta which are susceptible of 
companion, so as to observe the electrical eStets due to the chemical 
action of light. 

ON THE CONSTErCTION OF LECTTJEE-BOOMS, 

Prof. Henry of the SmithMnian Institution, at tbe Washington meeting 
of the American Association for the Promotion of Science, conununicsted 
some views respecting the constructioD of lecture-rooms, and upon archi- 
tecture, of which the following ia an abatract :— 

A lecture.room should be so built as to exclude the external light, for 
it ia not needed within, and prevent the waste of lights from our lamps. 
There should be no unnecessary void space to waste the heat, and light. 
and voice. Ventilation being [voperly cared for, the ceiling may be made 
quite low. The audience should be as near as possible to the speaker, and 
be as high as possible, consistent with good seeing on the part of the 
audience. The catoptric curve, if observed, gives every auditor a chance 
to see as well as to hear. It requires that the seats should so rise as to 
allow a direct line from the eye of each one to pass to the ipeaker, unob- 
structed by the heads in the seat before. The resonance of the room must 
be heeded. The room, large or small, will echo if naked and empty and 
the walla are hard ; and the larger it is, the greater the danger of echoes. 
Drape one or two wdea of a room, and by aheorhiDg the sound you prevent 
the resonance or echo, but do not drape the wall behind tbe speaker. He 
wants that to assist his voice fn reflecting the sound to tbe hearers ; for, 
until you pass without ■■ tbe limit of perceptibility," tbe reflection of the 
eound helps the hearer in gathering in the words spoken. A damp wall is 
not so likely to give an echo as a dry one, nor a thin as a thick one. An 
open door at the head of the speaker wastes his voice. The room should 
be so arranged tliat the audience may be as nesrly as possible before the 
speaker. Wing walls behind him, cutting off the comers, are of service, 
both for reflecting the sound and for the hanging of pictures, dmivings, 
maps, SiC, BO that they may be seen by all present. Bnt this is the easiest 
part of the subject; how to arrange a room where the speakers are to 
occupy different parts of a room, is far more difficult. 

Architecture should be looked upon more as a useful than a fine art. It 
is degrading the Fine Arts to make them entirely subservient to utility. 
It is out of taste to make a statue of Apollo hold a candle, or a fine paint- 
ing stand as a Gre-board. But our houses are for uee, and Architecture 
is substontiallj one of the usdul arts. In building, we should plan the 
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inside &iet> and then plun tlie outside to cover it.' Buildings ekould have 
an ethnological chartict^. They should ezpreBB to other ages the wants, 
customs, and habits of the age of their construction. A Orecian temple 
was intended for eiternal worship. An old Glreek would laugh to see us 
construct a Orecian temple for a treasury building or a meeting house. It 
should have no windows in it, and should be entirely too dark for such 
uses. But it is easier to copy than to originate ; and hence our servility. 
The material should alter the charnoter of the structure. The Crystal 
Palace was, par excetience, l/u building of the nineteenth century. Its 
material, its history, its purposea, were unprecedented. It is a want of the 
times to buUd so that our houses can be taken down and transported. 

The most flourishing time for Architecture is while a people are in a 
semi-barbsroua state. The Press supplants it in importance when it comes 
into use. A Gothic cathedral is good to worship in, but not at all fitted to 
preach in. A building admirably adapted to the wants of the twelfth 
century would be etrangelj out of place in the nineteenth. 

The mind has no innale cognitions of beauty in architectural details. 
The stout marble pillar we recognize as-essential to the support of a heavy 
weight only until we find a stouter piUar of greater ability to support 
■weight, which yet may be of smaller dimensions. A bronzed iron pillar of 
a few inches diameter satisfies the mind; but if we paint it to look like 
Btooe, it seems insufficient, and our taste is shocked. 

NOTES ON ACOUSTICS AND VENTltATtorf. 

The prosecution of the works at the "Washington Capitol having been 
transferred to the War Department, the Secretary at War deputed Captain 
Meigs to the special charge and diiectioit of the works, which, under his 
gnpervision, have progressed in a manner highly creditable alike tn the 
liberality of the American Legislature and the reputation of those Co whom 
they have been intraeted. On eKaminatian of the reports from various 
officials employed in the erection of this structure, it is particularly ob- 
servable that proper provisions for the effectual warming and ventilation, 
as well as the best means for insuring an equal dissemination of the voice 
of speakers, have been made during the progress of the works ; and not, 
as is too often the case in our own country, left until after the completion 
of the building, when alterations aro objectionable, not only from their in- 
convenience and expense, but from the apparatus, SiC, involved in these 
matters being so frequently unsightly and out of all character with the 
archilectural design of the structure wherein they are placed. 

The results of the experiments and observations of Captain Muiga, in 
connection with the interior arrangements of the Washington Capitol, will 
be found to contain much tliat is exceedingiy valuable and universally ap- 
plicable. We give, therefore, his "Notes on Acoustics and Ventilation, 
with Teference to the new Halls of Corgress." 

These notes were submitted to the consideration of Messrs, Bache and 
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Henry, who fully corroborated the principleB laid domi by Captdn'HaigB, 
Biid approved of their judicioua application. The above gentlemen viaited 
many of the most important buildingB in Philadelphia, New York, and 
Boston, for the purpose of examining them in reference to their acoostie 
qualities, i*bich exatoination completely eatablubed the Bccaracy of th« 
observations of Captain Meigs. 

Eiperience ahowa that the human voice, under favorable eirciin)stanoe», 
is capable of filling a larger Space than wss ever, probably, enclosed withia 
the walla of a single room. Herscbel, in his admirable treatise on sound, 
givea a few instances which are instructive. Lieutenant Foster, on Parry's 
third Arctic expedition, found that he could converse with a man across 
the harbor of Port Bowen, a distance of 6,G96 feet, or about one and a 
quarter miles. Dr. Young records that, at QibiBltar, the human voice has 
been heard at a distance of ten miles. If sound be prevented from spread. 
ing and losing itself in the air, either by a pipe or an extensive flat surface, 
as a wall or still water, it may be conveyed to a great distance. Biot heard 
a flute clearly through a tube of cast iron (the water pipes of Paris) 3,120~ 
feet long. The lowest whisper *bs distinctly heard. In (act, the only- 
way not to be heard was, not to speak at all. 

The farorabie oircumstancea seem to be a perfectly tranquil and uni- 
formly dense atmosphere, absence of all extraneous sounds, absence of 
echoes and reverberation, vicinity of reflecting surfaces, and perhaps, in 
some measure, the presence of substances which conduct sound well. A 
pure atmosphere, being favorable to the speaker's health and strength, will 
give him greater power of voice and more endurance ; thus indirectly 
improving the hearing by strengthening the source of sound, and also by 
enabling the hearer to give his attention fcr a longer period un&tigued. 

The effect of echoes in a small room is generally unnoticed ; the echo 
returns eo quickly that the car receives it as coincident with the original 
sound, to which it in that case merely adds strength, perhaps prolonging 
it very slightly. If the room be larger, and the echoing wall so distant 
that the interval is sensible, the echo makes confusion. If, on a calm day, 
we advance towards a wall, producing, at eaCh step, some soundi we will 
find a point at which ttie echo ceases to be distinguishable from the origi- 
nal sound. The distance from the wall, or the corresponding interval of 
time, has been called by Professor Henry the limit of perceptibility. This 
limit win vary with the nature of the sound ; if the sound he sharp and 
distinct, as that produced by striking some hard substance, we shall find 
the limit of perceptibility less than for the more prolonged sound produced 
by the voice. The limit will probably vary also with the acuteneas of the 
ear, some persons being probably able to separate sounds undietinguisb- 
able to others. The general limit is -probably about thirty or fhirty-flve 
feet. It should be ascertained exactly ; and in constructing a room for 
pnblic speaking, the height of the ceiling should not exceed this limit. 
The sound will then be strengthened to the speaker himself by the echo. 
The interval between the original and reflected sounds will be shorter for 
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all his heai«ra than for himself, as twi«e the path of the Toice and echo for 
the Bpeaker is coQeiderabty longer than the dilTerence between the paths 
of the direct and reflected Bounda of one of the auditors. The direct echo 
from, the ceiling then becomes an advantage, by etiengthening, without 
confoaii^, the sound, Sut echo acts iu atill another way — h^ being 
repeated between opposite suifaces. The effect is like the multiplicatioa 
of the image of a candle between two opposite and parallel mirrors. I 
have notice! it in the long, unfiniahed room of" the Smithsonian, wh^e 
the sonnd produced by clapping the hands is repeated so as to resemble a 
laugh — ha I ha ! ha ! In thia coae, the distance between the end walls is 
Btuch as to separate the successive echoes ; but when the walla are nearer 
the aound becomes contiguous, and is the ringing sound often produced in 
speaking in emptj' rooms, and called reverberation. This might trouble 
ua between the ceiling and floor of our room ; but a thick carpet, absorb- 
ing sound, and not reflecting it, will remove this difficulty. The great 
size of the room needed for the meeting of the House of Beptesentatiyes 
jnakea it impossible to bring the walls within the limit of perceptibility. 
Professor Reid proposed, in the House of Parliament, to mijie the ceiling 
high in the centre, declining towards the sides, with floors and galleries 
rising from the centre towards the walls — thus reducing the height and 
surface of the walls so as to diminish the quantity of sound rcQected 
from them as much as possible. Ail regard for architectural beauty forbida 
the adoption of thia construction, which seems to have been modelled upon 
an empty tortoise-shell. Breaking the walls into deep panels haa also 
been proposed. Hut when we recur to the limit of perceptibility, we shall 
perceive that a panel or recess must be oyer thirty feet deep to separate the 
echoes from the bottom of the recess and from the face of the wall. The 
snrfaces of mountains covered with trees and rocks return echoes. No 
wall of an inhabited apartment can be made rougher than these natural 
reflectors. A simpler and more effectual method of cootrolling the echoes 
from the walls wilt be, to cover them with drapery absorbent of sound. 
The echoes from the ceiling are Uina turned to account, and those from the 
floor and walls guarded against ; but the echoes from small objects and 
surfaces may still be troublesome unless provided for. The trunks of 
trees in the edge of a forest return together a distinct echo. The beams 
under the flooring of the Menai Suspension Bridge are instanced by Her- 
sehel as giving a curious echo ; and even such small objects as the vertical 
iron rods composing the fence in fr\>nt of the President's Eonse will be 
foond to return a singular whistling echo to the sound made by striking a 
smart blow hpon the paTcment on a still night. To guard against this, it 
will be Bulficient to cushion the chairs and cover the desks with some 
material which will not reflect sound. This may seem, and may possibly 
be, an unnecessary precaution ; but I wish to leave no possible cause of 
eonfusioD unnoticed, and to point out what I consider the means to obtain, 
for the first time, a room pertfect in its acoustic arrangements. 
Having thus disposed of the question of echoes and reverberationB, the 
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next ejsentials to perfect and distinct bearing are a tnmqnil stmosptaen 
and the absence of extraneaiu sounds. I oonsidei them together, aa ire 
ahall find that the preoaations easencial to obtain the one will aUo Beenre 
the otiter. Windows, in cold weather, eepacating the warm air witiiui 
ftom the cold air without, bbitb as refrigeratore, cooling the air in contact 
with the glasa. The air, thus Kndered heavier, immediately falla, and a 
descending sheet of cold air is produced, which, on teaching 'the floor, 
apreads over it in a cold strotnm, and, to pemms of sensitire nerves or 
feeble health, causes great inconTcnience, bdng felt ai a draught upon ths 
feet and i^s. And many an unfortunate page has been blamed for tear- 
ing open a door, when the draught really has been caoaed by thia air cooled 
by the closed ^ass of an adjacent window. The drculation thus produced 
of air of different densities is unfavorable to distinctness of hearing. A» 
the ascending hot air along a stove-pipe, or heated wall, causes irregular 
reftactian of light, and produces a tremulous appearance in all abjecb 
viewed through it. so sound, iiregulBily lefrBCted, hecomea lesa clear and 
die&ict. If tie exclude external windows, and light the room only from 
the roof, we get rid of this fruitful source of disconifbrt and indiatinctnesa [ 
at the same time we obtain a pleasanter light, ample for all useful pur- 
poses, as is proved by its adoption in all the beat CQnBtrncted picture gal- 
leries. We also exclude the sounds of the exterior, which, saturating the 
air, sa it were, distract the attention, and even overpower the voice we 
wish to hear, as the diffused light of day causes the stars to ^sappear. 
Open windows for hearing will be worse than closed ones ; they not only 
let irregular, disturbing currents of air in, but they let the voice out — act- 
ing like black spaces in the wall of a room, which do not return the light 
which falls npon them. The common mode of wanning and Tentilating 
public rooms is fatal to perfection of hearing. One or several columns <^ 
intensely heated air are introduced through holes in the floor. Being 
much warmer than the air of the apartment, they immediately rise lo the 
ceiling. If the eiit-aperturea for foul air are above, thia freah and heated 
air alone escapes, having done nothing for the apartment except to cause 
whirls and currents, such as we see in a column of smoke passing trom. a 
chimney on a calm day. The irregular refraction of sound through these 
currents of unequal density tends greatly to produce confusion. If the 
exits for foul air are below, the hot air accumulates at the top of the room, 
and gradually displacing the cooler air, forces it out through these pasaagea. 
Professor Reid relates that he has found the air near the ceiling of a room, 
at the boiling temperature, while those on the floor were complaining of 
cold. Here we have strata of different densities and unequal refractive 
power, and hence confusion of sound. As the worm air must ascend to 
the top of the room, I propose to. let it do so in a large trunk outside of the 
apartment, pass into a space above the ceiling, and thence, by numerous 
holes, find its way, as throi^h a sieve, into the room. By a steam-driven 
fan, or other mechanical means, we can pump air, in any desired quantity, 
into any spot to which we cbooae to direct it. I would drive all the ui 
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reqnired for the supply of the room through a mue of hot-fmter pipes, 
raiaing the whohi of it 10 the teqipenituie desired — sixty or eighty de- 
grecB, OS the case may be. If the room be thiitf feet in height, and it be 
desired to change all the air in it erety fifteen minates, enough air should 
be pumped in above to cause a general descent of the whole body of air 
in the room at the role of two feet a minute. This would be an imper- 
ceptible current. The exit should be made b; numerous holes in the floor, 
perhiqis through the carpet, or the risers of the plaMbrm on which i are the 
Eoembers' chairs. Three important adviintsges would thus be gained : the 
avoidance of all eddies, a. nearly homogeneous and tranquil atmosphere, end 
'the immediate removal downwards of any dust from the carpel, which 
TFOuld thus be pievented from rising, to be inhaled into the lunge. To 
prevent the disturbance and contamination of the atmospheie by the gas- 
lights, I would place them above the glass of the sky-Ugbts — the space 
between those in the ceiling and those in the roof being separated from the 
chamber into which the tteah air should be admitted. In summer, the 
same appaiatui which sends in warm air in winter would supply a con- 
stant breeze; and if the temperature of the external air was too high, it 
]night be cooled by jets of irater from pipes in the air passages, or eren by 
melting ice. 

To recapitulate, then, I propose to place the ceiling at such a height 08 
to be within the limit of perceptibilitj, and thus strengthen the voice ; to 
destroy reverberation between the ceiling and the floor by a thick carpet 
on the latter ; to i»event echoes from the walls, by drapery ; from the 
chairs and desks, by cushioning or covering them ; to keep out extraneous 
sounds, by making the room an interior apaitraent, Ughled only from 
above ; to secure a tranquil atmosphere, uniform in its density and refrac- 
tion of sound, by excluding all currenla of hot or cold air ; to secure a 
constaut supply of pure air at the temperature desired for the room by 
roechnnical means, introducing the air through all parts of the ceiling, snd 
taking it out tbrough all parts of the floor — thus also to remove dust ; to 
prevent all interference with ventilation by the lights at night, by placing 
them outdde the room, above the sky-lights. 



At the Briliah Association, ISJl, Professor Powell presented a report of 
tiie above subject, supplementary to his tijrmer, read in 1832 and 1840. It 
consisted, in the lirst instance, of some preliminary remarks on the con- 
ftisioli introduced into the subject from the neglect of those well-marked 
distinctions which the author had long ago dwelt upon between the difter- 
ent ipedn of rays, all included under the common name of radiant heat, 
but which had been shown to be inoterially different in their nature and 
properties. He then advened to the theory by which all those difierenl 
kinds of eSbcCs are ascribed to the absorption of rays emanating (toia hot 
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Mid hunbiOQi bodies, and irhich aK all produced in the aBme maimer, Tu., 
bj tmdttlatioiu, bat of difibcent bn^Aa, — thOM of tbe greatest lengths 
baring a heating, bat not an illuminating, poirer ; — those of less lengtha k 
luminiierons propertT' also ; — thcae of still less lengths, little heating, but 
higher chemical poirer. The nigoiaeils of M. Melloiii were speciallj 
dwelt upon ; as alao the striking confirmation derived from certain calcu' 
latioBS founded on the waie theory, which sssigned a limit to all refrac- 
tion, according closely with that found experimentally for heat in rock 
ialt. 

Id the discussion which followed. Prof. Sterelly begged to ask Piof. 
Powell and Prof. Thompson how, in thdi opinion, the expansiaii oC 
bodies by increased extent of the vibrations or on the Dynamical theory 
incieaBed heat was to be reconciled with the well'known fact, that four 
sabstanees — water, antiinatiy, cast-iron and bismuth — were known to 
expand in the process of cooling. Prof. Powell replied, that these casea 
alladed to by Prof. Sterelly constituted a difficulty.in any known theory 
of heat, and were therefore not mise adverse to the Dynamical theory than 
to any other. Prof^ Thomson said, that besides those coses stated by Prof, 
Stevelly being no greater difficulty in the Dynamic theory than in any 
othn, that theory seemed to hold out a hope of explaining these anotua- 
lies. In his o[»nion, water while cooling, for instance, began at its maxi- 
mum density to approach that molecular arrangerilent which it fully and 
fixedly attained in the act of solidifying. Prof. Steveily said he was not 
satisfied with the answer, that this was a difficulty in all other theories as 
weQ as in this, for a true theory must be at least reconcilable with all 
well-established facts ; and as he was nearly satisSed that this was a true 
theory, and as the facts he had stated were indisputable, he was sure the 
Section would feel grateful to Prof. Thomson if he would explain. Sup- 
posing each molecule to have poles, he conceived those facts might me«t a 
phyMcal explanation by the Dynamical theory. Prof. Thomson, in an- 
swer to Prof. SteveUy's question, if the Dynamical theory of heat, on 
which the new theory of solar heat is founded, could explwn the strange, 
almost anomalous, expansion which water exhibits before freezing, 
remarked that, since in the act of freeiing water expands, it is certain that 
the polar condition which the particles assume fixedly when solid is such, 
that they keep one another farther asander then than when turning about 
into all possible iclative positions, as they probably do in their thermal 
motions when the mass is liquid and warm. It appears, then, very highly 
probable that, when the water is cooled towards the freezing point, the 
energy of these thermal motions is diminished, so that the excursions of 
the polar axes of the particles become oonfined to narrower and narrows 
limits, and the axes of contiguous particles begin to affect or tend towards 
those lelatiye positions into which they settle io freeiing. This tendency 
would make (be particles b^iii to keep one another farther asunder, or 
make the whole mass expand, even before it freezes, when its temperature 
is lowered below a certain limit, and would explain the fact that water 
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does expand as it is cooled below 39" Fahr. Atto the mtiSB is frozen, the 
thermal motions of or among its paiticle9 can scarcely be motiona involv- 
ing any ezcurBJons of their polar axes; andirbttteveT (hey are, a diminution 
of them will again begin to produce the natural and ordinary effect of a 
diminution of what Sir Hura.phiey Davy has well called " repulsive mo- 
tion ; " that is, wiUellow the maas to contract. The Dynamical theory of 
heat, then, while it obviously shows Ihe true rcaaon of the natural and 
ordinary phenomenon of the contraction of a mass, whether fluid or solid, 
may conaislenlly eiplain the contraction of liquid water eib it ig cooled 
down to 39", ila gradual cipansion sa it ia cooled fBither, its sudden ex- 
pansion in freezing, ajid the contraction which the solid ice experiences 
when the lowering of temperature is continued. 

Prof. Stokes addressed the Section with reference to a pass^e in the 
Keport. He remarked t^at there was one phenomenon relating to light 
which waa strictly analogous to, if not identical with, (he himself believed 
identical with,) the gradual emission of radiant heat hy a body wMch 
Lad been waimed by exposure to ladlant heal ; he alluded to phospho- 
rescence. This phenomenon was very Intimately allied lo another, exhib- 
ited by a solution of sulphate of quinine, by glass colored by oxide of 
uranium, &c., which has been termed fluorescence. In the latter phenom- 
enon certainly the law appeared to be general, that the light emitted was 
of lower refrangibility ttian the rays affecting the medium ; and the eame 
appeared to be at least usually true in the Case of j^oaphoreeoence. Dr. 
Draper had indeed stated that Canton's phosphorus was rendered luminoos 
by the rays from incandescent lime after traveisiDg a strong solution of 
bichromate of potash. Prof. Stakes stated that he had repeated this 
expmment, but bad not obtained the same result, the rays in his own 
experiments havii^ proved inefHcient after traversing the solution. It 
Beemed worthy of investigation to examine whether the heat emitted by n 
body which had been heated by rays of some particular re&angibility 
conaisted, in all auea, excliaitiely of rays of lower refrangibility. Much 
pn^ress, he couceived, would be made in our knowledge of the subject of 
i&diant heat, if the absorbing power of several common substances, such 
as water, alum, &c,, frequently employed in researches on heat, were 
determined /or each degree of TefrangibiUty of radiant dark heat in pariie- 
uiar. This determination would require, first, the formation of a pure 
heat spectrum ; second, the rendering in some manner its existence sensi- 
ble. The first would require the observer to be possessed of a prism and 
a lens of transparent rock salt. Although recent investigations had shown, 
as had been anticipated, that tbia substance was not perfectly transparent 
with respect to dark radiant heat, yet, of all solid or liquid substances 
hitherto examined, it was by far the most nearly transparent. The most 
hopeful direction in which to look for ready means of rendering sensible 
the presence of rays of low.refiangibility seemed to be their chemical 
effects. If some of those who were skilled in photography would turn 
Uieii attention in this direction, we might soon be in poesession of very 
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•ensitive preparatioiii, by means of wbich the absorbing power of T«ri 

media with respect to these rajs might be determiued hj merely in 
posiog, any where in the path of the rays, a plate of the substouce ti 



The following communicadon was read before the last meeting of the 



by tbe author had been derived from the temperature of the ocean, chieQy- 
at the surface, and made in the Greenland Sea, the North Sea, and « 
considerable belt across the North Atlantic, during a series of passages 
chiefly by sailing vessels between England and New York. Dr. Scraesby 
directed the present attention of the Section to the observations made in 
thelaelof these localities. Of thepassages just noted, sixteen in number, 
four were performed by the author, and twelve by an American navigator, 
Capt. J. C. Delano, an accurate scientific observer. The obao-vations oa 
Surface Temperature discussed amount to 1153, gathered from aboutl400. 
Usually C^t. Delano recorded six observations each day during the voy- 
age, at inleTvals of four hours. Seven of the passagsa were made in the 
spring of the year, — two in the summer, — one in autumn, — and three in 
winter. Taking the middle day of each passage, the mean day at sea>wii8 
fbund to be May ISth or 19th, — a day fortunately coincident in singulaz 
nearnesB with the probable time of the mean annual oceanic temperature. 
The author hod laid down the tracks of the ship in each of the voyages on 
a chart of Mercator's projection, and the principal ohsecvationa On Surface 
Temperature were marked in their respective places. The observaliona 
were then tabulated for meridians of 2" in breadth, from Cape Clear, lon- 
gitude 10" W., to the eastern point of Long Island, longitude 72° W., 
embracing a belt of the average breadth of 2^0 miles, or a stretch of about 
2G00 miles across the Atlantic. The results were thefollowing: 1. High- 
est Surface Temperature northward of latitude 4D^, li" ; lowest 32'^; 
range 39". 2. Heaa Surface Tempraature, as derived from the means ot 
each meridional section, 56°, whilst the mean atmospheric temperature for 
the corresponding period was 6^''.2. 3. Range of Sur&ce Temperature 
witliin each meridional section of 2", 8i° at the lowest, being in longitnde 
20-22° W., and at the greatest 36°, being within the meridian of 62-64° 
W. 4. Up to longitude 40° the Surface Temperature never descended 
below OH" ; the average lowest of the sixteen meridional sections being 
Bl°.88, and theaverage range 11°.3. 6. In the succeeding fifteen sectiona, 
where the lowest' temperature was 32°, the average lowest was 37°.l, and 
the average range 29".7. This remarkable diff^ence in the temperature 
of the eastern and western halves of the Atlantic passage, the author said, 
was conclusively indicative of great ocean currents, yielding a mean 
depression of the lowest meridional temperature &om 51°.SS to 37°.1| oi 



D^iiiifdbt Google 



NATURAL PHILOSOPHY. 21 T 

li°.S, and producing a mean range of the extreme of tenpentuie on the 
weatem side of almost tlnice the amouni of the eitiemes on the eaatem 
ude, or, more strictlj, in the proportion of 29°.7 to 11°.3. The author 
drew attention to a diagram in which he had laid down along the entire 
belt curves showing the whole range of the lowest depreBsiona of tempera- 
ture and highest elevation, with the means at each longitude distinguished 
by different shading, and pointed out how the inspection of this, as well sa 
of the tabulated results, affords Btiiking indications of the two great cur- 
rents, one deseending from the Polar, Oie other ascending from the Tropi- 
cal regions, with their characferistic changes of cold and heat. The 
author then proceeded to draw conelusions, showing that eometimcs the 
cold current from the north plunged heneath the warmer current from the 
south. Sometimes they divided, — the colder keeping in shore along the 
American coast, the other keeping out, and forming the main Gulf-stream. 
Sometimes where they met they interlaced in alternating stripes of hot 
and cold water ; sometimes their meeting caused a deflection, — as where 
one branch of ttie Gulf-stream was sent down to the south-east of Europe 
and north of Africa, and another branch sent up past the British Islands 
to Norway and Scandinavia, by the Polar current setting down to the east 
of Newfoundland. The author next proceeded to consider the uses in the 
economy of Nature of these great oceanic currents. The first that be 
noticed was the equalizing and ameliorating influence which Uiey ezerdaed 
on the temperature of many countries. Of this he gave several examples. 
Thus, our own country, though usually spoken of as a very variable cli- 
mate, was subject to &r less variations of range of temperature than many 
others in similar latitudes, — which was chiefly from the general influence 
of the northern branch of the Gulf-stieam setting up past these islands. 
He bad himself, on one occasion, in tbe month of November, known the 
temperature to rise no less than 62° in forty-eight hours, having previ- 
ously descended in a very few days through a sdll greater range ; while ia 
these countries the extensive range between mean summer and winter 
temperature scarcely in any instance exceeds 27°, and in many places does 
not amount to nearly as much. Another advantage derived from these 
currents, was a reciprocation of the waters of high and low latitudes, 
thus tending to preserve a useful equalizing of the saltness of the waters, 
wliich otherwise, by evaporation in low latitudes, would soon become too 
salt to perform its intended functions. Next he pointed out their use ia 
forming sand-banks, which became highly beneficial as extensive Gelds 
for the maintenance of various species of the flnny tribes, as in the great 
banks of Newfoundland. Next, this commingling of the waters of several 
regions tended to change and renew, from time to time, the , soil of these 
banks, which, like manuring and working onr fields, was found to be 
necessary for [O'eserving these extensive pastures for the fish. Lastly, by 
bringing down from Polar regions tlie enormous masses of ice which, 
under the name of icebei^, were at times found to be setting down 
towards tropical r^ons, they tend at the same time to ameliorate the 
10 



D;*;.jbt Google 



218 ANNUAL OP SCIENTIFIC DISCOVERT. 

great heats of those T^oni, aod to preveiit the Polar regiona from becom- 
iog blacked up with accumulatiDg mouiLtatiu of tee, which, but for thi« 
provision, would sooti be poshed down aa eztensive glaciers, tendering 
whole tract) of our temperate zooea uninhabitable wilds. 

' FBOTECTIOM AQAIKST HAIL. 

The second Tolmne of the works of Ango baTe called attention to 
several points in Meteorology. In the ebapter which be deYotes to the 
Bobject of bail, he states, that, in 1817, two small agricultural districts 
of Booigogne had lost bj hail crops to the value of a million and a 
half of francs. Certain of the propneton from the neighborhood went 
to consult Arago on the means of protecting them from like disasters. 
Beating on the hTpotheais of the electric origin of the hail, he au^ieated 
_tbe discharge i^ the electricity of the clouds by balloons communicatijig 
by a metallic wire with tbe soil. These projects, howerei, were not c^- 
ried otit ; ai)d in view of the doubts as to the electric origin of hail, he 
propoaed to inreatigate the subject anew. He had not the time to bring 
out any results ; but he persisted in believing in the eS^cUvcneas of the 
method proposed. Another subject is discussed in this volume. Ango 
inquires whether the firing of cannon can dissipate etonua. He cites 
sereral casea in its favor, and others which -aeexn to oppose it ; but he 
concludes by recommending it to his successois. Whilst Arago was pro- 
pounding these questiona, a man not conversant in science, tbe poetBfery, 
waa collecting facts supporting the view, and has since published liis 
results. In a remarkable pamphlet entitled •• Faiia Futur," be con- 
cludes strongly on the efficaciouaness of the filing of cannon in dlssipadng 
atormSi and mentions numerous observations in support of it. He says 
that his attention was called to the subject in 1B28, while an assistant at 
the " Ecole de tir " of Vincenn^. Having observed that there was never 
any rain on the morning of tbe exercise of firing, he was led to examine 
the annals of military and revolutionary science, and he found there, as 
be aajs, facts which justified tbe expressions which became common, such 
as " Le soleil d'Austerliz," " Le soleil de Juillet," upon tbe morning of 
tbe revolution of July, and he concluded by proposing to construct around 
Paris 12 toweta of great height, which he calls " tours imbrifuges," 
(imbtifngal towers,} each carrying 100 cannons, which should be dis- 
chai|[ed into the air on the approach of a storm. 

About this tinte an incident occurred, which in no ways confirmed the 
truth of M. Mery's theory. The 14th of August was a fine day. On tbe 
IStb, ibefSte of the Empire, the sun shone out, the cannon thundered all 
day long, fire-works and illuminatlona were blazing from S o'clock in tbe 
evening. Everything conspired to verify the hypoibeslB of M. Mery, and 
cbase away storms for a long lime. B ut towards II in the evening a tor- 
rent of rain burst upon Paris, in spile of the pretended influence of the 
discharge of cannon, and gave an occasion for tbe mobile Oallic mind to 
turn its attention in other directions. — Pari* Cor. of SiUiman'i Journal, 
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OK THE DEPENDENCE OF THE CHEMICAL PBOPEBTIES OF COM- 
PODMS3 DFON TBB ELBCTKICAL CBAEACTEH OF IHEIK COU- 
STITUEHTS. 

Thb follnwuig ia an sbsiiact of a lectnie Teoently delivered before the 
Royal InMJtatioii, (Loudon,) by Ur. FranklsDd, on the above subject : — 

The lecturer first directed attention to the remstkable contittuity and 
correlation of the natural foioes, owing to which, the philosopher seeking 
to eliminate the e&cts legitimately due to each frequently experienced 
the gie&teBt difficulty in separating the true results of a single force from 
the cognate influence of other forces. Such difficulties irere more 
eepecialiy encountered in the manifeetationa of the chemical force or 
idiesnical affinity, which rately or never acted singly and alone, but waa 
constantly accompanied, modified, and controlled by coUataral forces, which 
aUemately exalted, depieaeed, or altogether inverted it. ^e powerful 
influence of cohesion and heat especially attracted the attention of Ber< 
thollet, and bo impressed that profound philosopher with their potency as 
to lesi him to ignore completely the existence of a separate chemical force. 
Notwithstanding the otbeiwiae singolady ingenious and sound conclusions 
ot this chemist, the lecturer helieved that later researches had demon- 
strated the total denial of a distinct chemical fiffce to be untenable. The 
infiuence of electricity upon chemical affinity was, perhaps, even still 
greater than that of coheaon or heat;, the most powerful combinations 
being broken up by this agent, if its operations were ivored by (he two 
conditions — mobility of particles, (fluidity,) and conductibility of the 
electric current. 'The phenomenon of tjie evolution of the separate 
elements of a binary compound, at the opposite poles of the decomposing 
oeU, was one of the most remarkatde attending the lesoiution of com- 
pounds into their elements by the electrical force. This forced upon 
philosophers the conclusion, that such elements were oppositely electrified. 
Davy was the first to g^e upon these facts and model them into an electro- 
chemical theory, which, notwithstanding its defects, was at least as soandly 
philosophical as those which succeeded it. Davy supposed that the 
ekmenta in theii nncfmibined oondi^n did not contain free electricity, but 
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that b; eootaet they became excited. Thiu, a particle of enlphni became 
uegatiTe when placed in contact with a particle of copper, which last waa 
timultaneoiuly lendeied poaitiTe : the application of heat intentiSed the 
charge, ontil at a certain point the tenafon of the two electridtiee became 
to high that they aaddeoly te-combined, carrying with them the molecules 
of coppei and aulphnr, which were ttiui intimatdy minted, whilst evolu- 
tioit is heat and light resolted from the combination of the two electrid- 
ticB. Ampere and Berzelioa aubaequently attempted to remove aome rf 
the dlfficulti«a which were encootitered in endeavoring to make Davy'a 
theory eml»aee all cjiemicat phenomena. Amp^ conaiilered each element 
to be permanently endowed with a definite amount of one or the other 
electricity, being thus invariably either electro- positive or electro- negative 
t6 an extent dependent npon the intenaity of the charge. Such s naturally 
chafed molecule Ainp^re imagined to attract around it an atmOBphere of 
the oppoaits electricity of corresponding inteoBity, and that, when two 
moleculta oppositely charged were bronght in contact, their atmospheres of 
electricity united, giving rise to the heat and light of chemical combinatiDn, 
whilst the original chaige retiuned the attracting molecules in permanent 
union. Although this theory elucidated some points which Davy's rfiew 
left unexplained, yet it would not be difficult to start several very serious 
objections to it ; the attempted removal of these gave rise to the electro- 
chemical theory of Berzelios, who supposed that each element contained 
the two electricities, but that the one was more powerfully developed than 
the other, as in the case of a magnet, in which one pole, by being divided 
waa apparently veak» than the other. In chemical combination, Ber- 
selios imagined that one of the (dectricicies of each element was dis- 
charged, producing the heat and light of chemical action, whilst the other 
was retained and served to hold the elements in combination. But 
these attempts of Ampire and Berzelius to improve the theory of 
Davy succeeded perhapa leas in perfecting our views of electro- chemical 
phenomoiB than in demonstrating the neeeaaityfor much further research 
before these phenomena could be satisbctorily interpreted ; for these theo- 
ries, in which different degrees of aflinity were explained by diiferences in 
the degree of electrical excitement, have been proved radically defective by 
the remarkable discovery of Prof. Faraday, that compounds, whose ele- 
ments were united by the most dissimilar d^reea of affinity, required 
equal quantities of electric force for their decompositioij. Such defects in 
the attempts to account for chemical phenomena by electrical agency led 
Dumas and other chemists to reject altogether the idea of eleclro- chemical 
combination. Dumas rc^pirded a chemical compound as a group of mole- 
cules connected by a single force in a manner analogoua to a planetary 
system, and the chemical character of a compound as dependent upon the 
position of the separate molecnlei, and not upon their individual character. 
This view would not have received such extensive adoption, nor been the 
parent of such numerous and brilliant discoveries in the o^anic portion of 
the edence, if it had not contained a profound troth : neverthelesi, the 
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lecturer concriTCd that the total nbnegaUon of the influence of the electrical 
chatacter of elements upon the ctiemical prapcrtieg of their componnda 
implied by this theory of types, was direcOy opposed to many of the phe- 
nomena of chemical combination, wMch inrariably revealed auch a con- 
nection. The efitet of euoceuive additions of oxygen to an electio-podtiTe 
element, in gradually weakening its basic, and coOHaqoeDtly electro-pod- 
tive, qualities, and finally conretting it into an acid, or electio-n^ative 
body, waa well known in the case of manganefie, iron, chiominm, gold, 
&c., but the effects of the juxtaposition of two oc more elements of similft 
electrical character had not hitherto been, much studied. Granting the 
existence of an electrical charge associated with the molecules of matter, 
it was evident that such a union of atoms as that just mentioned would 
resemble two approumated globes similarly electrified. Now, the effect of 
the approximation of two each globes would he the intensification of the 
charge of each ; and, therefore, if there were any connection between 
electrical and chemical character, it would be exemplified by an inct«aaed 
energy of affinity under such circumstancea. Examples of such an 
approiimadon of atoms of similar character were not wanting, even 
amongst inoigamc bodies : thus the compounds of chlorine with oxygen 
'were remarkable instances of the union of like atoms ; and we see in 
several of them the truth of the foregoing propositioD fully home out * 
Hypochloros, chlorus, and chloric acids, were all distinguished by the 
intense energy of their affinities, fljid contrasted strongly with the com- 
pounds of oxygen or chlorine with electro- positiTe elements. The 
eompoanda of phosphorus with hydrogen also exemplified the same eSect. 
Fhosphoma, though usually t^;arded as an electro-negative body, was yet 
far more closely associated in its general cluiRicter with the metals than 
■with the metijloids ; we ware, therefore, entitled to regard a compound 
of this element with hydrogen as a juxtaposition of two similarly electri- 
fied atoms. Now, two of tiie compounds of phospboms with hydrogen, 
Til., l»n-hydride and ter-hydride of phoaphoma, were remarkable far the 
intensity of their affinitiea, the one being spontaneously in&ammable, and 
the other merely requiring a diminution of piessnte, when mixed with 
atmospheric air or oxygen, to determine its combustion. But the influence 
of the electrical character of elements npon the chemical properties of their 
componnds was, perhaps, moat strikin^y seen in the behavior of the 
o^ano-metallic bodies, nearly all of wlUeh bad only recently been dis- 
covered. Most of these bodies, which, in their isolated condition, conmsted 
of two ormore similarly electri&ed atoms, were distinguished by an intensity 
of affinity which was quite foreign to thur proximate, or even elementary,' 
constituents. Zinc and methyl, for instance, were neither of them dis- 
tinguished for any remarkable enet^ of affinity in their &ee state; hut 
united, as zinc-methylium, they formed a compound, whose combining 
energy surpassed that of all known bodiea; and thia hehanor was sharfd 
in, also, by the corresponding compounds of zinc with ethyl and amyL In 
caoodyl, itanethyliiua, attbethylium, and the neir compounds of arsenic 
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■with ethyl, we had additional and striking evidence of the same law ; for 
the afflnitiea of arBenic, tin, and antimoDy, were, in these Compounds, 
exalted ia a most remaikable manner b; the a^^oximation of siiiiilarlj 
electriSed atoms. Thete examples seemed to prove clearly the great 
influence of the electrical character of elements upon the chemical proper- 
tiea ot their conipoundg ; but further study of the subject also revealed 
the paramount influence of mcdecular stracture, which modified and con- 
trolled the effbcta of electrical charade, and limited all affinity, however 
heightened by electric induction. 

ON CHEMICAI, AFFINITY AMONO SnBSTANCES IN SOLOTIOH. 

The following is an abstract of a pq>er read hefore Ae Royal Imtitii- 
tion by Dr. J. S. Gladstone :— 

Attention was flrst directed to the doctrine of Bergmann, that when a 
decompoaition takes place hy means of ibe greater electro attraction of a 
third hody, that decomposition is complete. In opposition to thra, Ber- 
diollet contended, that in all such oases of compoaition, or decomposition, 
there takes place a partition of the bate, or Hnbject of the combination, 
between the two bodies whose actions are opposed ; and that the piopor- 
■ tiona of this partition ate detamined, not solely b; the diffinence of energy 
in the affinities, but also by the difltercncs of the quantities of the bodies — 
by their physical oonditiOD — and by that of the cwnbination capable of 
being generated. Sereral experiments were made to show how easily 
.elective affinity was affiKted by circumstances. Thui ammonia will dis- 
. place alumina from a s<dntiou of the sulphate ; bitt, on the other hand, 
alumina will displace ammtmia irtien heated widk the solid aulphale of 
Aiat TtJatile base ; whibt if s^utions of chlwide of aluminum and sul- 
phate of ammonia be mixed and evi^iorated, crystals of the double 
sulphate ammonia alum will appear. So great is the influence exerted by 
these varioos drcnmBtancea tliat some have doubted whether there be a 
true elective affinity ; but, after making every allowance f(» known causes, 
there ia still a residusry phenomena to which that name is the most appro- 
priate. Allowing then, with Bergmann, that relative degrees of affinity 
exkt, the question arises, Is BerthoUef s law also correct ? It is difficult to 
arrive at a satisfactory answer, unoe it is almost impossible to ^minate 
oAer influences. Several reactions, however, were mentioned as tending 
to show that there is some truth in the law : — for instance, the solution of 
gold in hydrooh]<Hic acid upon the addition of nitrate of potash. The 
expnimmts of Bunsen on mixtures of carbonic oxide and hydrogen 
exploded with a quantity of oxygen insufficient for comfJete combustii» ; 
and those of Debus, on the precipitation of mixed hydrates of lime and 
baryta by carbonic acid, were explained ; as also the remarksHe fact, 
noticed by both, that the resulting products were always in certain atomic 
proportions to one another. But in both these cases, the first products of 
tihe ohemiDal action are removed at once &am the field ; it ia quite another 
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ca^ wlien they remain free to act uid react on one another. Soppoeing 
they all remain in solution, the requisite is fuIGlled ; but how eie we to 
know what has then taken phtce i Malaguti thought to oBtaia an indica- 
tion of tliis by mixing the aqueous solutions of two sails, one of which is 
Boluble in alcohol, and the other is insoluble, and then pouring them into 
very ationg alcohol, amTaDalyzing the salts immediately thrown down. 
Hia results are tabulated ; they are valuable, but to some extent open to 
objection, on account of the distuihing influence of the alcohol. The 
lecturer then proceeded to describe his own endearora to airire at a knowl- 
edge of the intimate constitution of a miitute of aolts in solution "by 
observing their physical properties, especially color. If solationa of one 
eiiuivalent of nitrate of iron, and a triple equivalent of aulphocyanide of 
potassium, be mixed, a blood-red color results, owing to the formation of 
Holphocyanide of the sesquioxide of icon. The question arises, Has all 
the iron left the nitric acid to unite itself with ihe eulphocyonogen i It 
has uot 1 for, on the' addition of equivalent after equivalent of sulpho- 
cyanide of potassium, a deeper red is constantly obtained. , The arrange- 
ment by which this deepening of color was quantitatively determined was 
eitplained, and imitated on the lecture table. The result was, tiiat, even up 
to 37S equivalents, a regular increase was observed to take place raoie 
rapidly at first than afterwards, vrbieii was eihibited to the eye by the 
results being projected as a curve. Again : as, in the mixture of equal 
equivalents of the two salts, some iron still remains in combiuation with 
the nitric acid, a portion of. the potassium must still remain united to the 
eulphocyanogen. Accordingly, the addition of more iron salt also giveg a 
deeper color. The curve eipiessing the results of this experiment wS a 
regular continuation of the curve formerly mentioned ; and neither of 
them exhibited any of those sudden transitiooa which the experiments of 
Bunsen and Debus present. Various experiments were then performed, 
showing the alteration in the reanlting color Upon any change of any of 
the dements in the primary experiment ; for inataoce, the substitution of 
other adds for the nitiic acid, or of other bases for the potash. On the 
addition of a colorless salt to a colored one, there results a diminution <^ 
the color greaira than the mere dilution wonli have produced, as was 
exemplified in the cases of the red sulphocyanide of iron mixed with 
sulphate of potash, and of the scarlet bromide of gold mixed with chloride 
of potassium. The lecturer accordingly drew the conclusion, that, when 
two salts mix without pl:et^ipitatio^ or volatilization, the acids and bases 
frequently, if not universally, arrange themselves according to some defi- 
nite proportion, and that this depends on the relative quantity of the 
two salts, as well as upon the jToper ajfinities of the substances composing 
them. He was unable then to enter upon the irfiuence of heat, or of 
dilution in certain cases, or to add any remarks connected with double 
salts, or with other metals, or upon certain practical applications of these 
views in chemical and physiological science. The fact that we very fre- 
qucDtly find the double decomposition of a salt to be complete, the whole 
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of one of ita constituents being pTecipttaled, tras shown to be ca^y 
eipluned on the principles of Berthollel. Thus, for instance, when chjo- ' 
mate of potasb aiid nitrate of silver are mised, at the first monietit a 
diviuon will take place, produciog foui ealts { but one of these, t1<.e cliro- 
mate of Bilvei, is thrown down at once as a predpitate, and thus put out 
of the field of action. Another ^vision of the acids with the bases must 
take place, produdDg of course more of the insoluble chromate; and so on, 
till at length the whole of tlie silver is lemoved. And that this Is reatly 
what dOM take place, is rendered almost certain by' the fact that wherever 
by an interahange of acids and bases a pred|Htale can be produced, that 
precipitate does form ; and if the substance be perfectly insoluble, the 
whole is thrown down ; this occurring in opposition to all rules of " affin- 
ity," and to all tables that Bergmann, oi any other chemist, ever did or 
could construct. The volatility of one of the producla acta in the same 
manner as insolubility, as is eieroplified in the decomposition of carbonate* 
by any other acid. Cryitallization also is but another phase of the same 
phenomenon. An experiment was exhibited in illualiBlion of this. 
Dilute solutions of nitrate of lime and sulphate of soda were mixed at the 
ordinary temperature without producing any separation of solid matter ; 
but they were so proportioned that, upon heating the mixture, the crystal- 
lization of some sulphate of lime was determined; and when once this 
had commenced, it progressed rapidly, lesembling in that respect the 
ordinary phenomena of precipitation. If in a double decomposition a far 
larger quantity of a sparingly soluble salt be produced at the first moment 
than the water can dissolve, the crystals will be formed rapidly, and will 
accfndlngly be very Bmsll in size ; but should there be Ibrmed at once 
only just sufficient to determine a separation in the solid form, the crystals 
will grow gradually, and will often attain a large size. This was exem* 
plitied oD the mixture of nitrate of silver with the sulphates of copper and 
of potash respectively. It is possible that the law of Berthollet may not 
be universally applicable ; yet the present advanced etate of science shows 
that not only is there, as Bergmann insiated, a true chemical affinity, — that 
is, a preference of one substance to combine with a certain other substance 
instead of a third, — bu% in a great number of instances at least, this^ub- 
Btance will combine with both according to certain proportions, whenever 
the whole of the affinities can be brought into play at the same time. 

ON OSMOTIC FORCE. 

The following is an abstract of the Bakerian lecture on the above'subject, 
delivered before the EojtJ Society by Prof, Graham :— 

This name was applied to the power by which liquids are impelled 
through moist membrane and other porous septa in experiments of endos- 
moae andcxosmose. It was shown that, with a solution of salt on one side 
of the porous septum, and pure water on the other side, (the condition of 
de osmometer of Dutrochet when filled with a saline solution and im- 
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mersed in -irater,) the passage of the salt outward is entinly bj diifoaioii, 
Bncl that a thin merabrnne does not sensibly impede that molecultt procesi. 
The movement ia confined to the liquid salt paiticlen, and does not ioflU' 
ence the water holding them in solution, which is entirely pasBive : it 
requires no further explanatloii. The flow of water inwards, on the other 
hand, affects sensible maBses of fluid, and is the only one of the movementa 
which con be correctly described as a current. It is osmose and the work 
of the osmotic force to be discussed. As diffusioa is always a double 
movement, — while salt diffuses oat, a certain quantity of water necessarily 
diffuses in at the same time, in exchange, — diffusibility might be imagined 
to be the osmotic force. But the vater introduced into the osmometer in 
this way has always a defliuto relation to the quantity of rait which es- 
capes, and can scarcely rise in any case above four or six times the weight 
of salt ; while the water entering the osmometer often exceeds the salt, 
leaving it at least one hundred times : diffusion, therefore, is quite insuf- 
ficient to account for the water current. The theory which refers osmose 
to cspUlaritj appears to have no better foundation. The great inequality 
of ascension assamcd among aqueous fluids ia found not to exist when 
their capillarity is correctly obserred, and many of the saline solutions 
which give rise to the highest osmose are iudistiDguishable in Mcension 
from pure water itself. Two series of experimenla on osmose were 
describe]!': the first s^es made with the use of porous mineral septa, and 
the second series with animal membrane. The earthen-ware osmometer 
consisted of the porous cylinder employed in voltaic batteries, about five 
inches in depth, surmoonted by an open glass tube 0.6 inch in diameter, 
attached to the mouth of the cylinder by means of a cup of futta. peroha. 
In conducting an experiment, the cylinder was filled with any saline solu- 
tion to the base of the glass tube, and immediately placed in a lai^ jai of 
distilled wat» ; and as the fluid within the instrutaent rose in the tube, dur- 
ing the experiment, water was added to the jar so as to prevent inequality 
of hydroslalJc pressure. The rise (ot fall) of liquid in the tube wss highly 
uniform, as observed from hour to hour, and the experiment was generally 
terminated in Sve hours. From experiments made on solutions of every 
variety of soluble substances, it appeared that the rise or osmose is quite 
insigniilcant with neutral organic substances in general, such as sugar, 
alcohol, urea, tannin, &C. i so alse with neutral salts of the earths and 
ordinary metals, and with chloride of sodium add potassium, nitrates of 
potash and soda, and chloride of mercury. A more sensible but still very 
moderate osmose is exhibited by hydrochloric, nitric, acetic, sulphurous, 
citric and tartaric acids. These are surpassed by the stronger mineral 
acids, such as sulphuric and phosphoric acid and sulphate of potash ; which 
are again exceeded by salts of potash and soda, possessing eiUier a decided 
Etcid or aUaline reaction, such as binoxalste of potash, phosphate of soda, 
and carbonates of potash and soda. The highly osmotic substances were 
also found to act with most advantage in smidl proportions, producing 
in general the largest osmose in the proportion of one-quartai pet cent irf 
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BBit diwolrecL Oiiaaae u, indeed, eminently the phenomenon of weak 
Bolutiona. The game aubstaiices are likewise alwaj'a chemicaU; active 
bodies, and possess affinities jrhich enable them to act apon the material of 
the earthen-^vare septum. Lime and alumiiia were accordingly always 
found in «o1ation aAer osmose, and the corrosion of the septum appeared 
to be a necessary condition of the flow. Septa of other materials, such aa 
pure carbonate of lime, gypsum, compressed charcoal, and tanned sole- 
leather, although not defideat in porosity, gave no osmose, apparently 
because they are not acted upon chemically by the saline solutions. Ca- 
pillarity alone was manifestly insufficient to produce the liquid movement, 
while the vit molrix appeared to be chemical action. The electrical endos- 
mnse of Porrett, which has lately been defined with great clearness by 
'Weidemann, was belicred to indicate the possession of a peculiar chemi- 
cal constitution by water while liquid, or at least the capacity to assume 
that constitutioiL nhea water is polarized and acting chemically upon otbec 
iubstuices. 

A large but variable number of atoms of water are associated tt^ether 
to form a liquid molecule of water, of which an individual atom of oxygen 
stands apart, forming a negative or chlorous radical, while the whole 
remaining atoms together are constituted into a positive or basylous radi- 
cal i which last will contain an unbalanced equivalent of hydrogen giving 
the molecule basicity, as in the great proportion of organic radicals. Now, 
it is this volnminoua basylous radical which travels in the electrical decom- 
position of pure water, and resolves itself into hydrogen gas and water at 
. the negative pole. Causing the accumulation of water observed there ; 
while the oxygen alone proceeds in the opposite direction to the positive 
pole. Attention was also called to the fact, that acids and alkalies, when 
in solution, are chemically combined with much water of hydration ; sul- 
phuric acid, for instance, evolving heat when the fiftieth equivalent of 
water is added to it In the combination of auch bodies, the disposal of 
the water is generally overlooked. Osmose was considered as depending 
upon such secondary results of combination ; that is, upon the large num- 
ber or voluminous proportions of the water molecules involved in such 
combinations. The porous septum is the means of bringing out and ren- 
dering Tisible, both in electrical and ordinary osmose, this liquid movement 
attending chemical ccmbizutions and decompositions. Although the 
nature and modua operandi of the chemical action producing osmose 
remain still very obacure, considerable light is thrown upon it in the 
application of septa of animal membrane. Ox bladder was found to 
acquire greatly increased activity, and alao to act with much greater regu- 
larity, when firat divested of its outer muscular coat. Cotton calico also, 
impr^nated with liquid albiunen, and afterwards exposed to heat so as to 
coagulate that substance, was sufficiently impervious, and formed an eseel- 
lent septum, resembling membrane in every respect. The osmometer was 
of the usual bulb-form, but the membrane was supported by a plate of 
perforated line, and the instrument provided with a tube of considerable 
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diameter. The diameter of the tube being one-tenth of that of the month 
of the bulb or disk of membrane exposed to the fluids, a rise of liqiud in 
the tube, amounting to 100 millimetrea, indicated that aa much water hud 
permeated the membrane and entered the osmometer as would cover the 
■whole surface of the membrane to the depth of one miUIimitre, or one- 
twenty-fifth part of an inch. Such millimetre divisions of the tube 
become degrees of osmose, which are of the same value in all instruments. 
Osmose in membrane presented many points of similsrity to that ia 
earthen ware. The membrane is constantly undergoing decomposition, 
and its osmotic action is inexhaustible. Further, salts and other sub- 
stances capable of determining a lai^ osmose are all chemically active 
substances, while the great mass of neutral monobasic salts of the metals, 
such as chloride of sodium, possess only a low degree of action, or are 
wholly inert. The active substances are also relatively most efficient in 
small proportions. When a solution of the proper kind is used, the 
osmose or passage of fluid proceeds vrith a velocity wholly unprecedented 
in such experiment. The rise of liquid in the tube with a solution con- 
taining one-tenth per cent, of carbonate of potash in the osmometer was 
167 degrees or millimetres ; and with one per cent, of the some salt, 206 
degrees in fire hours. With another membrane and stronger solution the 
rise was 863 millim^treii, or upwards of 30 inches, in. the same time ; and 
as much water therefore was impelled through the membrane as would 
cover its whole surface to a depth of 8.6 millim^es, or one-third of an 
inch. The chemical action must be different on the substance of the 
membrane at its inner and outer surfaces to induce osmoae ; and according 
to the hypothetic view which accords best with the phenomenon, the 
action on the two sides is not uneg^ual in degree only, but also diiTerent in 
kind. It appears as an alkaUue action on the albuminous substance of 
the luembrane at the inner surface, and as an acid action on the albumen 
at the outer suiFsce. The most general empirical conclusion that Can be 
drawn is, that the water always accumulates on the alkaline or basic side 
of the membrane. Hence, with an alkahne salt, such as carbonate or 
phosphate of soda, in the osmometer and water outside, the flow is inwards; 
but with' an acid in the osmometer, on the contrary, the flow is Outwards, 
or there is negative osmose, the liquid then falling in the tube. In the last 
case, the water onlside is basic when compared with the acid within, and 
the flow is therefore still towards the base. The chloride of sodium, 
chloride of barium, chloride of raagnesinm, and similar neutral salts, are 
whoEy indiflerent, or appear only to act in a subordinate to some other 
cctive acid or basic substance,^ which last may be present in the solution 
or membrane in the most minute quantity. Salts which admit of dividing 
into a basic anbsalt and free add exhibit an osmotic activity of the highest 
order. Such are the acetate and various other salts of alumina, iron and 
chromiiun, the protochloride of iron, chloride of copper and tin, chloride 
of copper, nitrate of lead, &c. The acid travels outwards by diffusion, 
■uperiaducing a basic condition of the inner surface of the membrane and 
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an xnd conditioii of the outer BorTace, the fsToinble eonditioii of a higli 
positive oimose. The bibaaic Bslts of potash and Boda agam, such aa the 
sulphate and tartrate of potash, although strictly neutral in properties, 
begin to exhibit a positive osmose, in conseqaence, it may be presumed, 
of their resolution into bq acid supergalt and free alkaline bsse. 

It may fippear to some that the chemical character which has been 
assigned to osmose take* away from the physiological interest of tie sub- 
ject in so fur as the decomposition of the membrane may appear to be 
incompatible with vital ODnditions, and that osmotic moremmts must 
therefore be con&ned to dead matter; but such ^prehensions ore, it is 
believed, groundless, or at all events prematiice. All parte of living gtruc- 
tures ore allowed to be in a state of inoeesant change of decomposition and 
renewal. The decomposition occnning in a living inenxbnine "Vhile effect- 
ing osmotic propulsion may possibly, therrfore, be of a reparable kind. In 
other leapects chemical osmose appears to be an agency particnlarly 
adapted to take put in the animal economy. It is seen that osmose is 
peculiarly excited by tUlute saline solutions, such as the animal juices 
reslly are, and that the alkaline or add property which these juices 
always possess is another most favorable condition for their action on 
membrane. The natural eicitafion of osmose in the snbstanee of the 
membranes or oell- walls dividii^ such solutions seems, therefore, almoet 
inevitable. In osmose there is, further, a remark&hly direct substitution 
of one of the great foroes of Nature by its equivalent in another force — the 
eonveison, as it may be sidd, of chemical affinity into mechanical power. 
Now, what is more wanted in the theory af animal functions than a mech- 
anism tor obtaining motive power from chemical decompositiDn as it occurs 
in the tissues ! In minute miciosaopio cells, the osmotic movements, Geing 
entirely dependent npnn extent of sarface, may attain the highest con- 
ceivable velocity. May it not be hoped therefore to find, in the oamMic 
injection of fiulds, the deficient link which certainly intervenes between 
muscular movement and chemical decomposition > 



Prof. Graham, before the British Association, statedthat, when an open 
Teasel is filled with a miiture of alcohol and watw and exposed to the air, 
the alcohol goes c^ first and leaves the water ; but if, as in SSmmering's 
experiments, a bladder be cmnpletely filled with dilute alcohol, the liquid 
will decrease in bulk, and the water pass through the membrane, leaving 
a much larger percentage of alcohol in the bladder. Dry membrane does 
not exhibit this phenomenon ; for a jar, the mouth of which is covered 
with dry bladder, allows the alcohol to escape first. The author believed 
that liquids diffuse mechanically, by a kind of repulsive force of the same 
nature as that exhibited by gases. When common salt is added to water 
in a jar, membrane tied over it, and immeraed in a vessel containing pure 
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iTBter, diifaBioTi takes place in qaantity which has a relntian' to the per- 
centnge of salt dissoiTed, Alcohol, howerer, exhibits an anomaly in this 
leapect ; for the quantity of alcohol which diffused itaelf through the 
membrane, when 5 per cent, of alcohol true jn^sent in the liquid, wsa not 
increased when the percentage of alcohol was 10, 15, or 20. The phe- 
nomenon indicstei a sifting or separating power to reside in membrane, 
and introduces a third element, in addition to diffiuitHi and osmoee, into 
the discnuion of the permeability of membranous stpta. The author 
beliered that Sommering's experiment was an instance of arteated diSusion 
where more than S per cent, of alcohol was present. The action has some 
resemblance lo the sepaiating and secreting power of cells in the liring 
organism, and may prove of great physiological interest, parUcularly if the 
action should be found to extend to albumen and other organic substances. 
Prof. Faradsy considered the latter part of the paper exceedingly 
important, and expressed a wish that Prof. Oraham would give his reasons 
for believing that liquids diffused, owing to a repulsion between the liquid 
particles. Might not the attraction of the eurrounding mediiun be wholly 
ta partly the cause i In answer to this, Prof. Oraham stated that the phe- 
Bomena characteriatio of gaseous diffusion might be explained by an 
attractive as well as a repnUive force. In the diffuaion of liqmds, the 
same analogies were observed, as also the same intensity of action. From 
a bottle containing solution of alum the snlpbale of potash goes off first, 
and solpbate of alumina remains. Again : sulphurous acid and chlorida 
of sodium may be boiled together, and no hydrochloric acid is given off ; 
but mix them in the diffusion vial, and hydrochloric acid ia given oS, 
whilst sulphite of soda remains. Experiments on this subject are being 
accumulated by the author, and he sees every reason to consider that, since 
gaseous diffuuon can be most clearly explained ty the repulsive view, 
liquid diifusion, so analogous to it, should be likewise expressed. 

BE SEARCHES ON CHEMICAL AFFINITY. 

MsTguerite, of Paris, has been engaged in some new experiments touch- 
ing the chemical affinities, and he tevivca the oft-debated question, which 
consists in deflning and explaining the manner of grouping which the ele- 
ments of two sails, dissolved in the same liquid, will adopt. Every salt 
being formed of an arid element and a baaio element, it may be asked 
whether, after the dissolution ond the mixture of the elements, they retain 
their original association, or, if the mixture occasions a double dissolution, 
they are more or less completely exchanged. When one of these possible ' 
comhinationa is insoluble, BcrthoUet's Jaw announces it will be formed, 
and experience shows it does form. If, for example, the experimenter dis- 
Bolves separately nitrate of lime and sulphate of potassa, the mixture of 
the two solutions will contain every thing that is necessary to form the 
nitrate of potassa and the sulphate of lime ; and as the latter is very lit- 
tle soluble, it will be precipitated in abandoning the other elements which. 
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in the liquid, neceaurily eonatitate themselrM in the state of nitrate c^ po- 
tas8a. But when the two asita priroitiTeljr chosen do not hring to the 
mbttuTC the elements of an insoluble composite, Berthollet'a kw ceaaes to 
be applicable, and a great deal of uncenainty pievaila about the composition 
of the resulting dissolation. It U tine, that in concentrating the liquid, 
and crTBtallizing it, the least soluble of the fouc possible CDmbioations ap- 
pe&TS ; but as, acdng in this way, we return to Beithollet's law, we can 
deduce no conctusian relative to what remains in the liquid before the 
cryatallizstioQ. U. Marguerite holds that in this case the four combina- 
tions coexist, and he lays down, parallel with Berthollct's law, tliis priu' 
ciple : When by the. mixture of two sallc, which have satisfied the law of 
insolubility, a salt may be formed more soluble than the least soluble of 
them, the action of water detenoines its formation within certain limits. 
It is, consequently, the affinity of the dissolvent, or the force of solubility, 
which groups the elements, according to its tendency to fiuxa a combina- 
tion more soluble than the least soluble. 

ON THE EITEACTION OF METALS BY WEANS OF THE BATTERY. 

In the course of his researches on the electrolysis of metallic combina- 
tions. Professor Bunsen was led to determine the causes which most 
inQuencc the separation of the metal. These causes aie two in number, 
.the principal of which is owing to what he calls the density of the current; 
the other cause dwells in the greater or less concentration of the electroiyle 
or liquid to he decomposed. The maximum of effect is obtained with the 
most dense fluid and the most concentrated solution. The word demily, 
applied to a force, necessarily excludes the idea of weight or volume. 
Professor Bunsen means, by this word, the concentration to a single point 
of the electrical undulations, in a manner analogous to the concentcaiion 
of luminous or calorific cays in the focus of a concave mirror. 

Let us take, for example, a charcoal crucible, in communication with 
the positive pole of the battery, and place in it a small capsule of glazed 
porcelain containing the liquid to be decomposed ; the space between the 
crucible and the capsule is filled with hydrochloric acid, and the liquid of 
the small capsule is put in communication with the battery by means of a 
thin sheet or wire of platinum. The current is then established between 
a large surface, the charcoal crucible, and a &ne platinum wire, in which 
it is concentialcd ; the effects are ndded in this direction, and the fluid 
becomes capable of overcoming alHnities which have hitherto resisted 
powerful batteries. The apparatus described is placed in a porcelain 
crucible, which is kept warm in b sand bath. Chromium and manganium 
are thus separated with the greater facility from their chloruretted solu- 
tions, provided that the negative pole is very small and the saline solution 
very concentrated ; if not, we may, at will, obtain hydrogen, peroiide or 
protoxide of chromium, or chromoso- chromic oxide. When the galvanic 
deposit is formed only of these oxides, it is sufficient to add solid mono- 
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cMoride of chroniiiim to oblun metallic chromium. In thiji state the 
chrome is chemicitllj pure ; it pfe»enta the appearance of icon, but it is 
less alterable by bumid air. Heated in the air, it ia converlfid into Besqai- 
oxide. It resists nitric add even when boiling. The density of galvanic 
chromium coincides with the density deduced from the atomic volumes, 
and does not differ much from the known density. These facta regard 
only the metal prepared with one . of the modifications of chloride of 
chromium; they leave completely undecided the question as to whether 
the chromium of the green chloride ia identical with that of the blue- 
Professor Bunseu intends to studj this point. On diminishing the current, 
the metal ceases to be deposited, and in its place appears a black powder, 
not crystalline, anhydrous, formed of protoxide and sesquioiide of cbro- 
mium. PcofCBsor Bunsen obtained sheets of chromium of more than 
fiO square miUim^ties' surface ; these sheets were friable, and presented a 
perfect polish on the side which had been in contact with the platinum. 
Manganium was obtained in the same manner. The learned chemist of 
Heidelberg thus prepared very friable plates of more than a 100 square 
millimetres' surface; these plates v/eie oxidized in humid air almost as 
readily as potassium. 

To reduce barium and calcium, a greater density of current is required. 
These metals are taken in the state of chloride, reduced to concentrated 
Bolution, and acidulated with hydrochloric acid. Tiie boiling liquid is 
poured into the polished porcelain capsule, and an amalgsmcter platinum 
wire, communicating with the battery, is introduced. Calcium is deposited 
on the platinum wire as a gray layer, which ia easily detached, and contains 
a little mercury. In presence of water or humid air, this amalgam of 
calcium oxidizes rapidly with disengagement of hydrogen; it bums with 
brilliancy when heated. 

The precipitation of the calcium is effected only with difficulty ; in 
consequence of its oxidizability, this metal ia converted into lime, which 
covers the electrode, and intercepts the current. To obtain an appreciable 
quantity of this product, we can do nothing better than frequently remove 
the quite dry gray layer, and amalgamate again the platinum wire before 
returning it into the chloride. 

Barium is more easily extracted ; chloride of barium, in powder, is 
reduced into a paste by means of water acidulated with hydrochloric acid ; 
it is heated to 212° in a water bath, and the current ia eatablished. The 
amalgam of barium which is thus produced ia solid, of a silvery white, 
and very crystalline. Exposed to humid air, it becomes heated, and ia 
converted into hydrate of baryta. Placed in a charcoal boat, and heated 
' in a current of hydrogen, it abandons the mercury, and the residue Is 
composed of porous barium, preaenljng here and there brilliant m^tollio 
particles. — Poyjenrforjf » AnnaUn, 
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Alummam, gays M. Derille, in a recent report to the French Academy, 
of which the most common clays contain about 25 per cent, of their 
weight, is eminently inited to become a commonly used metal. I have 
not hitherto published the methods which I hSTS used to produce it, for 
they required to be confirmed by additional ezperimenta. I will now, 
howeyer, glate, that all I announced at first h»s been confirmed since I 
have been able to procure larger quantidea of aluminum. The medala 
which I have had atiack, and the plates which I now present to the Acad- 
emy, have Buffered no alteration from the air ; some small ingots have been 
conalantly handled for months without losing their brilliancy. In fact, 
this substance is so completely inoxidizable that it reaata the action of the 
ail in a muffle heated to the temperatuie at which gold is assayed ; lead 
bums and litharge melts at a heat which takea no effect upon aluminum. 
If this metal were alloyed by lead, it evidently might be cupelled. 

Aluminum conducts electricity eight times better than iron ; conse- 
quently as well aa, if not better than, silver. The place which should 
be given to aluminum among metals, according to the principle of M, 
Tb^naid's classification, should remove it from magnesium, zinc and man- 
ganese, where it now is.* It most form the type of a very natural group, 
. composed besides itself of chromium, iron, nickel and cobalt. They have 
one character in common, to \rhich I attach the greatest importance in a 
theoretical point of view — they are unattackable by weak or concentrated 
nitric acid, in the presence of which they become passive. This patsive- 
neaa, very powerful in aluminum and chromium, whose protoxides (if 
aluminum possesses any) have an ephemeral existence, is only mani- 
fested by iron when in concentrated nitric acid, in which the prodnction 
of protoxide is impostdble. It is only seen very weakly in nickel and 
cobalt, whose sesquiosides are unstable and difficult of combination. The 
two metals lead to manganese. 

Aluminum, like iron, cannot be alloyed with mercury, and scarcely 
takes the least trace of lead. It gives, with copper tight, very hard and very 
white alloys, even where there is 26 per cent, of copper in the raiituie. 
It is characterized by forming with charcoal, and especially with siliciiim, 
a gray, granular and brittle casting, crystalllzable vrith the greatest facility. 
When broken it forma angles, which appear to be right an^es. Whett 
this mixture is attacked by hydrochloric acid, the odor of the hydn^en 
indicates the presence of charcoal. But what it especially contains is a- 
lioium, which separates from it in a pure slate when we prolong the action 
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of concentrated, boiling hydrochloric acid. It appears to me evident that 
silicium exists in aluminum castings in the sara'c state oa Carbon in gray 
oast iron, a stale as yet but little understood, but which my te»eBrclie^.ia 
aluminum will enable me, I hope, to elucidato in- some degree. 

This silicium is in brilliant metallic plates, similar to pUtJDum, and 
under this form it differs considerably from the silicium of BerzelUis. 
However, I do not think that this silicium is the real metal ; on the con- 
trary, I think that this new form of silicium is to ordinary silicium what 
graphite is to charcoal. Tliis body poBseases, with a more complete unal- 
terability, all the chemical proptrtiea 4hich Beizelius attributes to the residue 
of the incomplete combustion of ordinary silicium. Thus, to give an idea of 
this indiiference to the action of the most powerful re-agents, I will men- 
tion, that the new silicium has been heated to whiteness, without changing 
its weight, in a current of pure oiygen ; that it resisted the action of 
hydroSuortc acid, and only dissolved in a sort of aqua regia, formed of 
hydroflutmc acid and nitric acid. Potasta fuaa transformed it into silicia, 
but the operation took a very long time. It conducts electricity like 
graphite. 

The aluminum castings from which I extracted the ailicium contained 
more than 10 per cent. It appears that, foi the preparation of this casting, 
the ailicium must be in a nascent state at the moment of combinatiou ; for 
aluminum, melted in an eerthem crucible, attacks the aides, frees the siU- 
cium, but does not unite with it ; * the metal preserves all its malleability, 
and a chocolate- colored powder is found in the crucible, which is nearly 
identical with the silicium of Berzelius. We shall see, farther on, that 
this casting is the first product which results from the action of the bat- 
tery on chloride of aluminum and chloride of silicium, which always 
exist together in the impure matters which are subjected to decomposition. 

I shall only ^ve in this communication two methods of operating ; the 
two which I know well, and have often employed. 

Ist. Frocea tcith Sodium.— lake a lai^ glass tube of three or four cen- 
timeters in diameter, introduce into it 200 or 300 grm^ of chloride of alu- 
miitum, which are well isolated between two plugs of asbestos. By one 
extremity of the tube, dry, pure hydrc^o is introduced. Heat the chlo- 
ride of aluminum in this currenb-of gas with charcoal, so aa to drive out 
the hydrochloric acid, chloride of silicium and chloride of sulphur, with 
which it is always impr^nated. Then introduce into the tube some boats 
as lai^ as possible, eontaining each a few grms. of sodium crushed 
between two sheets of very dry blotting paper. The tube being full of 
hydrogen, the sodium is melled and the chloride of aluminum is heated i 
it distils and decomposes with an incandescence which can be moderated, 
and even prevented, if desired. The operation is terminated when all the 
sodium has disappeared, and the chloride of sodium formed has absorbed 
sufficient chloride of aluminum to he saturated with it. The aluminum 
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ti then in a double chloride of alaminiim and sodiam, a very fusible and 
volatile compound. The boats are removed from iheglua tabe, introdnced 
into a large tabe of porcelain fltl^ to an adapts, and traversed by a cur- 
rent of by dn^en, qoite'dry and free ftom air. It ia heated to bright red- 
neaa ; the cbloride of aluminum and aodinm distiU without decomposi- 
tion : it ia collected in the adapter, and after the operaUon all the aluminum 
will be found in each boat collected in one, iv at most two large globnles. 
They are washed in water, which again removes a little of a salt with an 
add reaction and brown lilicinni. To form one button of all theae globules, 
sftet having cleaned and dried them, they are introduced into a porcelain 
capsDle, into which is put a little of the product distilled in the prerioiu 
operation ; viz., some of the doable chloride of aluminum and sodium. 
The capsule being heated in a muffle to a temperature approaching the 
point at which diver fuses, all these globules will be seen to reunite into 
one buMon, which ia allowed to cool, and washed. The melted metal must 
remain in a covtred porcelain crucible until the vapors of chloride of ala- 
minum and sodium, with which the metal is always impregnated, hare 
entirely disappeared. Tbe metallic button is found enveloped with a thin 
pellicle of alumina, proceeding from the partial decomposition of the 
small quantity of distillate. It will be understood that sodium may be 
mplMxA by its vapor, which is produced easily, and the alummum will 
be obtained economically even by employing an alkaline reducing agent. 

Sd. By the Ballery. — It appeared to me impossible to obtain aluminnm 
by the battery in aqueous liquids. I should believe this to be an absolute 
impossibilily if the brilUant eiperimenta o'f M. Bunsen on the production 
of barium did not shake my conviction. Sdll, I may say that all prooeasea 
of this species which have recently been published for the preparation of 
aluminum have failed to give me good results. 

It is by means of the double chloride of sluminam and sodium, (Al* 
CI' Na CI,)* of which I have already spoken, that this decomposilion ia 
affected. The bath of aluminum ia psepared with two parts, by weight 
of chloride of aluivlnum, with the addition of one part of dry and pul- 
verized common salt. The whole is mixed in a porcelain capsule heated to 
about 392° F. The combination is efTected with disengagement of heat, 
and a liquid is obtained which is very fluid at 392° F., and Area at that 
temperature. It is introdnced into a tube of polished poroelain, which ia to 
be kept at a temperature of about 392° F. The negative cQectrode ia a plate 
of platinum, on which the aluminum mixed with common salt is deposited, 
under the form of a grayish crust. The positive electrode ia formed by a 
perfectly dry, porous vessel, containing melted chloride of aluminum and 
sodium, into which is placeda cylinder of chaicoal.t which conducts elec- 
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tiicitj into it. The obloriDQ is thna remored with « little chloride of 
alnmiDum, proceeding from the decompositioii of the double salt. Thia 
chltaide nouid volatilUe, and be entirely lost, if Bome coaunon ealt iren 
not in the poroiu TcaseL The doable chloride becomeB fixed, and the 
vnpora cease. A small number of elements (two en all that are abeoluldy 
Beoessarj) will suffice for the decomposition of the double chloride, which, 
presents but Uttle renetance to electricitj. 

The platinum plate is removed when it is suffidently charged with the 
metidlic deposit. It is suffered to cool, the saline mass is rapidly broken 
oS, and the plate rqilaced ia the current The crude mattet removed from 
the electrode is melted in a pcocelain crucible enclosed in an esithen cruci- 
ble. After cooling, it is treated with water, which dissolTCs a great portitm 
of the common salt, and a gray metallic powder is obtained, wliich is 
formed into a button by several succeesiTc fusions, using as a flux the 
double chloride of aluminum and eodium. 

The fii»t portions of metal obtained by this process are almost always 
brittle ; it is of aluminum castings that 1 now speak. However, we cau 
obtain quite as beautiful a metal with the battery as with sodium, but 
must employ a purer chloride of ulaminum. And in fact, in thia last pro- 
cess, we remove by means of the hydrogen the siliciuni, sulphur, snd even 
the iron, which passes into the state of Sxed piotocMoride at the tempera- 
ture at which the operatjon is performed ; whereas all the impurities re- 
main in the liquid which is decomposed by the battery, and arc removed 
with the first portions of the metal which are reduced. — Compttt Bmdui 
No. 7, 18d4. 

ON THE METAL GLUCINUM. 

While I>eville has heea occupying himself with aluiuinum, bis as- 
ustant, U. Debray, has been studying glucinum, which metal (as well as 
aluminam) M. Wohlcr was the first to obtain separate, although in an 
impure state, if we may judge from the properties of the metal mentioned 
by M. Debray. According to thia cliemist, glucinum is lighter than alu- 
minum; its speciSc gravity is 2.1. It looks like zinc, but is less fusible, 
non-volatile, unalterable at the ordinary temperature, and oxidizes on the 
surface at the blow-pipe temperature without affording the phenomena of 
igniti<Hi produced under the same circumstances by zinc and iron. Con- 
centrated nitric add attacks it only when hot, and diluted acid under no 
circumstances. Chlorohydrio and sulphuric acids, even when diluted, dis- 
solve it, disengaging hydrogen, Fotassa dissolves it, even cold'; ammo- 
nia is without action. 

DEPOSITION OF ALUMINUM AMD SILICIUM. 

Ut. Qoie, of Birmingham, has succeeded in depositing aluminum and 
ulicium upon copper by ttie electrotype ptoceat. To obtain the foimer. 
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he boiU >n insem of dry hydram aliimitia In hrdnwliloifc atAA for one 
hoar ; then, pouring off the deu liqaid, uld^ ooe-aixth its volame of 
water. la this mixture was aet an earthen pcKous Tcssel, containing 
■olpharic acid, diluted wilh tIre^fe parts of water, and with a piece of 
B— .igjinaijH line pUte in IL In the chloride of alonunum aolation ms 
immersed a plate irf oof^xr, of the aame amonnt of inunetaed metallic sur- 
face ■■ that of the Eine, and ctnmccted with the line bj a copper wire. 
The whole was then set aside far some horns, and, when exjunined, tha 
copper was found eaated with a lead-ctriored dqiosit of almninam, which, 
when burnished, possessed the same dq;ree of whiteness as platinum, and 
did not teadilj tarnish, either b; inunasion in cold water or bj the action 
of the atmoKphere, hot was acted oh hj sulphuric and niuic adds, whether 
concentrated or dilute. If the apparatus is kept qnite warm, and a copper 
plate mnch smaller than the line plate is employed, the deposit appeals in 
a very short time — sometimes in half a minute ; if the chloride solution is 
not diluted with water, the deposit is equally, if not mtse, rajod. 

The author has also succeeded in obtainii^ a quick deposit (rf' aluminum, 
in a leu pure state, by diasidnng comnion [ripe-clay in b<nling h jdro- 
chhvic acidi and uung the clear liquor undiluted in place of the ^rare- 
mentioned chloride. Similar depowtswere obtained from a strong aqueous 
solution of acetate of alumina, and from common alum, but tbiok slowly. 
With esch of the solulitais named, the deposit was hastened by patting 
&om one to three small Smee's batteries in ^e circuit. 

To obtain the deposit of silidum, monosiiicate of potash ([ffepared by 
melting ti^Cher one part sihca with two and one-Fburth parts carbonate of 
potash) was dissolved in water, in the proportion of forty grains to one 
onnce meunte, proceeding as with aluminum, the process being hastened 
by interposing a Smee's battery in the drcuit. With a very slow and 
feeble action of the battery, the color of the dc^wuted metal cksely resem- 
bled that of silver. 



The property of phoephoms, of precipitating certain metals &om thdr 
solution, )uu long been known ; and gold is among the number. M. Levol 
hai used this priKesB in forming gold vessels, so useful in chemical 
research. He takes the perchloride of gold, and places in it, at the ordi- 
nary temperature, some phosphorus, moulded of a form convenient to serve 
as a nucleus for the vessel of gold. To give the phoiiphorus the deBii«d 
shape, it is melted in a water-bath near 60° C^ in temperature, within a 
vessel of glass having tha form required. After cooling it, the phosphorus 
is taken out solid from its envelope, breaking it if it be neceasary. The 
precipitation of the gold or the cooatruetion of the vessel is then b^un j 
and it finally remains only to remove the phosphorus by remelting it and 
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n tlie remored. 

ON THE ARTIFICIAL FROSUCTIOtf OF THB DIAMOND. 

Daring the year I8S3, H. Dnpr6tz lumouitced to the Fiench Academy 
that he had sucoeeded, by long-coatinncd TOltaic HCtion, in depositing crys- 
tallized coibon, having all I}ie properties of the diamond. * These cvnclu- 
sitms, BO extraordinary, have induced Despr^tz to review the whole subjeot. 
in a commonication recently presented to the French Academy. The 
&cts seem indiaputably to be. that oarbon was deposited at one of the 
teimiiial poles of the battery, in a crystallixed form — that of the Inaumttd 
octohedra ; also in amorphous grains, and in transparent plates. It mnst be 
borne in mind, tJiat although the quantity of carbon so depouted was 
Bufficient for testing and experiment, yet the crystals were microscopic, the 
entire mass having the &rm of a powder. The charcoal operated upon by 
the battery wai prepared from crystallised sugar candy, and v/aa free from 
every trace of mineral substance. The products of the deposition M. 
BcBpretz submitted to Qauden, iamons for his experience in the cutting 
and paliabing of gems. Gauden, after trying the powder in every possible 
manner, gave it as his unhesitating conclusion, that no other powder than 
that of the diamond could have cut and polished diamonds and rubies as 
that did, " and appears to confirm, in the clearest manner, the existence on 
the terminal battery wires of true implanted diamonds." 

The result, therefrae, of Despr^tz's experiments may be aununed up in 
his own words as follows :^ 

" Have I obtained crystals of carbon which can be isolated and wdghed, 
and of which the index of refraction and the angles of polarizadon may , 
be determined i Certainly not. But I have simply produced, by the aro 
of induction, and by weak galvanic cuircnlB, carbon crystallized in Nadi 
oeioAedra, in colorleti tratuliicmU octohedra, in colorleu and tran*lvceni 
plaUM, the whole of which had the hardnttt of the powder of the diamond, 
and which disappeared in combustion without leaving any perceptible 

INFLUENCE OF BISUUTB ON THE DOCTILlXr OF COPPER. 

There has recently been exported from Australia a black copper in in- 
gots, possessing some peculiar properties. Although of a high percentage, 
the color is bronze ; it is but little ductile ; the &acture is loose and crys- 
talline, which may be removed by reBaing in the ordinary methods. 

H. Levol, Asaayer of the Mint at Paris, has analyzed this capper before 
and after re&ning, with the following results : — ' 

• Bm AnnDid SclentUlc Dltcovtir, ]>M, pii* Ml. 
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Copprr. 


99.4000 


09.4800 


Sulphor. 


0.3140 




Le^ 




0.5620 


SUnr, 


0.1000 


0.1000 


BiMUItb, 


0.1440 


0.0480 


Gold, 


0.0008 


0.0008 


^n. 


tnce. 





LoM, 0,0411 0.0089 

The lead, willt a trace of usenic, proeeeded bom flie proeen of lefining; 
aad it H foond, bj eiperiment, that the mull pn^ioitioBs <^ antiiiimijri 
anenie, gtdd, mira and lead, do not explun the want of ductility of tho 
atppa. The btamnth, tbea, only ooe-Ourd <rf' whiclt had resisted oxida- 
tion, ia the aole canae of tbe loas of doctJlitT-. M. Lend hM prartd the 
conectneag of this ooneliiBion by preparing different alloyi. It ia lemadt- 
able that biamnth, which haaao many pointi of re8emblneetcilead,i)Mrald 
be M) diSeient in the abore reapect. It ia impoitant to examine for tnt- 
muth the coppcra of commerce, in order to aearch out tbe Gaose <tf tbe 
peculiar mcchanieal and chemical qnalitiea often tbimd eren in copper at 
excellent appearance. 

SESEABCHES ON FLTTOBINE. 

The foUawing paper on fluorine has been read b^ire die PrenA 
J^eaAaaj by M. Fremy : — 

Some yean aince M. Lonyet announced to the Academy aereral 
important &cts respecting fluorine, hydro-fluoric acid, and the flnoridn. 
According to U. Louyet, fluoride of mercury, heated in tubes of fluoride 
of calcium, waa decomposed by dry chlorine, and gave fluorine ; anhydroua 
bydro-flnoric acid prepared hy the method mentioned by H. Louyet did 
not attack glass ; and, moieoTer, the equivalent of fluorine determined by 
Berzelins should be replaced by a new number. 

Not haring co&ddered the experiments of Louyet altt^ether Batigfactory, 
I determined, saya M. Fremy, to submit the whole to a careful exami- 
nation. Following, in my experiments, such men as Gay-Ltueae^ 
Thenerd, Berzeliua, and Davy, I could not antidpate thAt any fortunate 
■cientiflc accident might lead me to the immediate discovery of fluorine ; 
bat I knew that a general study of the fluoridea would, und^ any 
dreomatancea, be very interesting to sclentiflc men ; it would complete the 
history of a aeries of compounds, hitherto but little known, and which, ' 
notwithstanding, play an important part in geological phraiomena; it 
might indicate the direction which should he followed to attain the 
diacorery of fluorine. This hope has austained me through the lengthy 
work whose principal results I am about to describe. 
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The Snt patt of my memoir relatea to Ibe prepRntion of pure anbydroiui 
hydrofluoric acid. I prepare this ndd by a new method, by submitting 
*to distillation, in a platinum still, hjdroQuale of fluoride of potasaium. 

Anhydroiu hydrofluoric odd, when thus obtained, ia gaseous at the 
ordinary temperature, but may be condensed by a mixture of ice and salt. 
It has therk the appearance of a Tery fluid liquid, Tolatilizing when 
removed from the refrigerating mixture, acting rery poverfuUy on water, 
diffusing in the air white fumea, whoee intensity msy be compaxed to 
those of fluoride of boron. Contrary to U. Louyct'B assertion, aubydious 
hydroflaoric acid attacks glass rapidly. 

I hare likewise obtained anhydrous hjdrofluorie add by decomposing 
in a platinum tube, by means of dry hydrogen, fluoride of lead, which 1 
had placed in a charcoal boat, so as to aroid the action on the platinuia of 
the reduced lead. 

To avoid all the crron made liy my predecesaora in the study of impure 
fluorides, and in endeavors to isolate fluorine. I have always used, in my 
inveetigationB, an acid obtained from an absolutely pure, crystallised 
hydrofluale of fluoride of potassium. I have thus obtained sometimes 
new fluorides, sometimes fluorides whose characters had been given by 
Berzelins. 

Thus my memoir contains a complete study of the fluorides of zinc, 
iron, and lead, which I obtained in a cryatHllized state. I have produced 
protofluiMide of tin in very clear and Toluminous prisms. I have likewise 
obtained bifiuoride of mercury in well-deflned cryatala. 

Fluoride of silver, which was considered uncrystsllizable, may, on the 
contrary, be deposited from a concentrated solution in crystals, whoie form 
presents the greatest regularity. 

I shall now give some of tiie consequeTu:es resulting from this general 
artudy of the fluorides. 

All the fluorides which I have analyzed have been obtained directly by 
uniting the pure acid with the anhydrous or hydrated metallic oxides- 
Hydrofluoric acid does not react on bU the oiids which are attacked by 
hydrochloric acid. Thus, I found it impossible to combine hydrofluoric 
acid with auric acid and peroxide qf platinum; finding that in this case 
hydrofluoric acid behaved like an oxyacid, I endeavored to ascertain 
whether hydrofluoric acid, which had been long called jtuori; acid, did not 
in reality contain oxygen. These experiments, which presented almost 
inanrmountable difficulties, are described in my memoir. I shall here 
only mention that they confirmed the constitution of hydrofluoric acid 
admitted by all chemists, and that they give, in my opinion, the chahictet 
of a rigorous demonstration to it, which has hitherto been wanting. The 
result of my researches is, that the fluorides should be divided into three 
classes, and each of these classes forms a collection of important general 
properties. 

The Srat class comprehends the add fluorides or hydrofluates of fl.uo- 
rides; these compounds are very easily formed, heat decomposes them, and 
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when ttey Me anhydrous they giye neutral fluorides and pure hydroflnorie 
■Old ; in manj experiments they may replace hydrofluoric add. I hnve 
employed the salt of polasra for the prodnction of a new organic com- 
pound, which is tomewhat interesting ; I speak of the hydroflnoric ethet 
from connion alcohol. I prepare this ether by sobmittiDg to distillation, 
in a platium apparatus, a mixture of aulphoTinate and hydrofloate of flu- 
oride of potassium. I thus obtained gaseous bydroflnoric ether, which, in 
ita general propertiea, resembles the corresponding compoand of wood' 
l^iiit, discovered, as is well known, by MM. Diunas and Peligot. 
- The second class is composed of neutral and hyi^ted fluorides ; these 
bodies are characterized by the ease with which they are decomposed into 
oxides and hydroQaoric acid, when we endeaTortotemo've the water which 
enters into their composition ; they behave exactly like real hydrofluates. 
Thus, crystallized fluoride of silver, which belongs to the class of hydrated 
floorides, diseng^es hydrofluoric acid, and produces oxide of silver when 
dried even i« vama ; when hjdiated fluoride of silver is heated, it diaen- 
gages hydroflnoric acid and oxygen, and leaves a residue of very pur« 
silver; in this case, then, it acts tike a hydiofluate of oxide of silver. 
Fluoride of mercury, which ia likewise hydrated, is decomposed by heat 
in the same manner as the preceding salt, dieengsgicg hydrofluoric addi, 
mercury and oxygen. 

The third class comprehends the anhydrous fluorides. These salts aie 
nndecomposable by heat, and may be, acccading to the nature of the metal 
which they contain, decomposed by oxygen, hydrogen, chlorine, sulphuret 
of carbon, and steam. 

I confess that I attach great importance to this division of the fluoiidea 
into three classes ; it is because they were not aware of it, that the obser- 
vers who have preceded me have often committed serious mistakes in the 
study of the fluorides. Thus M. Louyet thought that he could isolate 
fluorine by decomposing fluoride of mercury by chlorine with beat ; aft 
fluoride of mercury belongs to the second class, and ia hydrated, it beluves 
in all its reactions like a hydrofluate. The gas of M. Louyet Was conse- 
quently a simple mixture of oxygen and hydrofluoric acid. 

After having studied and classified l)ic principal fluorides, my attention 
naturally turned to those which, from their nature, might lead to the prep* 
aratioa of fluorine. 

I flrst carefully studied the fluorides formed by the difficult oxidizabla 
metals, hoping that by the action of heat, at some other agent, they might 
disengage fluorine. My I'esearches in this direction have not given tmf 
BBtisfsctory result. 

In fact, I found, to my great surprise, that hydrofluoric acid would not 
combine either with the oxides of gold or of platinum. 

Fluoride of silver, when hydrated, behaves like a hydrofluste, and, with 
heat, only disengages oxygen and hydrofluoric acid ; when anhydrouBp it 
is ondecomposable. 
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Fluoride of mercury does not exist in the anhydtous state ; and when 
hydrated, it produces, by the action of heat, osygen and acid yapots. 

We must therefore abandon the attempt to obtain fluorine from these 
fluorides. I was then led by a series of esperiments, which it is impossi- 
ble to describe in this abstract, but which are all given in the memoir, to 
subject the anhydrous fluorides to powerful decomposing agents. 

Guided by some experiments which I am at this time making with M. 
Ed. Bccquerel, in which chloride of calcium, in fusion, ia very rapidly de- 
composed by the battery, I first subjected the fused anhydrous fluorides, 
Buch as those of potassium, lead, and calcium, to an electric current. The 
decomposition was easily effected ; I saw a gas disengaged at the poaitiTe - 
pole, which powerfully attacked platinum. But the many difflculdes sur' 
louuding this experiment have hitherto prevented me from collecting the 
gas thus disengaged, ao as to be able to study it properly. 

Sulphur acts under the influence of beat on a certain number of anhy- 
drous fluorides, replacing the fluorine; but combinations of fluorine and 
sulphur are then formed, which wiU be studied in anotlier work. 

The action of chlorine on the anhydrous fluorides, especially on fluoride 
of calcium, gave me important results. All my esperiments were made 
in platinum tubes, which were not attacked at a red heat by chlorine. The 
gaa was dried with the greatest care by severat tubes of anhydrous phos- 
phoric acid, ao as to avoid the rapid action of steam on the fluorides. I 
found that at a white heat dry chlorine very slowly decomposes fluoride 
of calcanm, and disengages a gaa which powerfully attacks glass, ondwhich 
appeared to be fluorine. Oxygen, passing at a white h^t over fluoride of 
calcium, decomposes it more quickly than chlorine, and produces, as in 
the preceding experiment, a gas which attacks glass- 
Such is a summary of my experiments on the fluorides ; but I shall not 
confflder my task complete until I have really isolated a body of which I 
have hitherto merely caught a glimpse. 

EXFEKIMENTS OK COFPES ANO COPP^B .^HEATHINS. 

For the purpose of experiment, M. Bobierre has made with metals, either 
pure or impure, ingots of bronze of a cyUndrical form by castings in aand, 
having a h^ght of forty centimeters and weighing twenty-five kilo- 
grammes. Fortiona for analysis were taken from different parts of the 
ingots, both from the surface and interior. The central parts in all Cases 
contained less tin than tha surface. For example, in the alloy of ninety- 
seven topper and three of tin, the richness in tin for the tin parts had the 
ratio of 1 to 3.97. On adding to the alloy one per cent, of zinc, the homo- 
geneity was much increased, the ratio becoming 1 to 1.16. 

Under Louis XIV., the cannon were of a better quality than those of 
. the present time ; zinc was mixed with the metal in the condition of brats. 
The liial« made in our tims have failed, because the zinc was intioduced 
11 
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directlf into the nlloy while in fusion, in trUch case the zinc is burned off, 
uid lonaa no combinatioa with the fused metal. 

The following are conclusions airived at hj M. Bobiene, aa the restilt of 
his expcnments, raspeccujg the duiabilitjr of copper'Shfathing : — 

1. When unallojed copper is einplojed, the presence of arsenic appcan 
to hasten its destiuction. 

2. AU bronzes which appear to have stood weU contained from four 
and one-half to fire and one-half per c«nt. of tin, that quantity being 
necessary to form a homogeneous alloy. When the percentage of tin is 
only 2.S to 3.5, which ia very iieqaently the case, no definite alloy is pro- 
duced, and the mass is of unequal composition, and, being unequally acted 
upon, is soon destroyed. 

3. When impurc copper is employed, the alloy is never homogeneous, 
and is unequally acted upon in consequence. We thus see that the so 
frequent destruction of th£ sheathing of copper-bottomed vessels arises 
from the tendency to use inierioi brittle copper, and, by diminishing the 
proportion of tin, to economize the difference hetween the price of that 
metal and copper, at the same time that the cost of rolling is also less, in 
consequence of the grealft softness of the poor alloy. 

Bobierre thinks that the addition of a very amsJl portion of zinc very 
much improves the bronze, by produinng a more perfect and uniform dis- 
tribution of the positive metals, and consequently a much more definite 
alloy.— Ctmvi^ Sendut. 



The following paper has been read at the Royal Institution, London, by 
Dr. E. Frankland :— 

There are two principal sotirces of artificial light, viz., electricity and 
the chemical foice ; the latter, however, has been, and stiU ii, the only 
jo'actical source of artificial light. Although light con he thus obtained by 
the i^etoicat action of substances belonging to all three kingdoms, yet 
closer observations demonstrate that Uie iUnminaling effect from animal 
and mineral bodies is primarily derived from the v^elable kingdom ; 
every plant being an apparatus for the absiwptiou and concentration of 
light and heat from the solar lays, and for the retention of those forces 
during its pssssge through the subsequent stages in the formation of vege- 
table fueL Until the commencement of the present century, artificial 
light was derived almost exclusively from the animal kingdom ; but the 
great economy attending its immediate production from oui vast stores of 
T^Gtable fuel is becoming more and more apparent, and ^It fact is so 
generally admitted as to render more than a meie allusion to it, and m . 
glance at the following table, unnecessary. 
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TiMb ihoaangth* eomparadva eott of light Jrvmtariom timrett, each equal 
'■a 20 tperm eaadlee bunUnff IM grimt p*r hour each, far 10 horn . — 

t. d. 

Wax 7 2i 

Spenuaceti, 6 8 

TaUow, 2 8 

Sjierm oil, (Coicel's lamp.) , , , , I 10 

London gases, ^i 

Manchester gas, 3 

Anothet London gas, 2^ 



We ■will, therefore, confine our attention ijrincipallr to the light pro- 
duced from vegetable fuel, in consideriDg the economical and sanatory 
bearings of artificial light. The. production of artificial tight depends 
upon the fact that at certain high temperatures all matter becomes lumi- 
nous. The higher the temperature, the greater the intensltj of the light 
emitted. The heat required to render matter luminous in its three stages 
of aggregation differs greatly. Thus solids are sometimes luminous at 
comparatively low temperatures, as phosphorus and phosphoric acids. (A. 
jet of flame produced by the fuMon of these substances was eihibited, 
and the temperature shown to be quite inadequate to the ignition, or even 
scorching, of the finest cambric or gun-cotton.) Usually, however, solids 
require a temperature of 600° or 700° F. to render them luminous in the 
dark, and must be heated to 1000° P. before their luminosity becomes 
visiUa in daylight. Liquids require about the same temperature. But 
to render gases luminous, they must be exposed to an immeosely higher 
temperature ; even the intense beat generated by the oxybydrogen blow- 
pipe scarcely suffices to render the aqueous vapor produced visibly lumi- 
nous ; although solids, such as lime, emitlight of the most dazzling splendor 
■when they are heated in this flame. Hence, those gases and vapors can 
only illuminate which produce or deposit solid 'or liquid matter during 
their combustion. This dependence of light upon the production of solid 
matter is strikingly seen in the case of phosphorus, which, when burned in 
chlorine, produces a light scarcely visible, but, when consumed in air or 
oxygen, emits Ught of intense brilliancy ; in the former case the vapor of 
chloride of phosphorus is produced, in the latter solid phosphoric aud. 
Several gasea and vapors possess this property of di>positJng solid matter 
during combustion, hut a few of the combinations of carbon and hydrogen 
ore the only ones capable of practical application ; these latter compounds 
evcdve during combustion only the same products as those generated in 
the respiratory process of animals, viz., carbonic acid and water. The solid 
particles of carbon which they deposit in the interior of the flame, and 
"which are tlie source of light, are entirely consumed on arriving at its 
outer houndMj ; their use as sources of arti&cial light under proper regu- 
lations is, therefore, quite compatible tiith the most stringent sanatory 
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coles. In the nnial procesi oF gw nutnaEactuTe there are genertiteti, tn 
odditioii to these iUuminatiiig hydio-carbonB; ten other classes of gaseoua 
constituents, imjiurities and diluents. With the ezception of bisulphnret 
of carbon and some organic compounds containing sulphur,' all the impu- 
rities are temoved in the usual ptocess of purification, which have now 
been brought to great perfection ; but the presence of these sulphur com- 
pounds in coal gas is very objectionable, and constitutes the chief barrier 
to the uniTcisal employment of gas in dwelling-houaes. The attention of 
the mannlhctaieT ought, therefore, now to be earnestl}r directed to tlie 
discovery of means kn prerenting the formation of these compounds, as 
it will probably be found impossible to remove them from, the gw vben 
once they have been formed. In addition to traces of these sulphur com- 
pounds, purified coal gas contains Only the following ingredieats ; — 

l"^ COleftant gas, , . . . C, H, 

I I I Propylene i Ca Hj 

II JButylene? C* H^ 

@ 8 I, Other hydrocarbons, , . . unknown. 

f I Light carbuietted hydrogen, . C E, 
_^ < Hydrogen H 

5 [ Carbonic oiide CO 

The light emitted during the combustion of coal gas is due entirely to 
the first or iliuminating class of constituents, which yield an amoutA of 
light proportional to the quantity of carbon contained in a given Volume ; 
thus, propylene and butylene yield lespectivelj 50 and tOO per cent, more 
light tiian olefiant gaa, because they contain respectively 50 and 100 per 
cent, more carbon in a given volume. It would not be desirable to employ 
a gas containing only luminiferous ingredients, even if it were possible to 
manufacture such a gas, because it is exceedingly difficult to consume 
these constituents without the production of smoke attendant on imperfect 
combustion. A diluting material is therefore necessary to give the flame 
a sufficient volume, bo as to separate the particle of carbon farther asunder, 
and thus diminish the risk of their imperfect combustion. All the three 
diluents above mentioned perform this office equally well ; but if we study 
their behavior during combustion, we shall And that in a sanatory point of 
■view hydn^n is greatly to bo preferred. The two objections most fre- 
quently urged agiunst the use of gas in apartments are, first, the heat 
which it communicates to the atmosphere ; and, second, the deterioration 
of the air by the production of carbonic scid. Now, in their action upon 
the atmosphere in which they are consumed, the above three diluenlB 
present striking differences in these two respects. One cubic foot of light 
carburetted hydrogen, at 60° F. and 30 in, barometrical pressure, consumes 
two cubic feet of .oxygen during its combustion, and generates one cubic 
foot of carbonic acid, yielding a q^uantity of heat capaUe of heating fil lbs. 
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14 oE. of water, &om 32" to 112°, or causing a rise of temperatnie &oni 
60° to 80.8° in a room contaiDing 2,g00 cubic feet of air. One cubic foot 
of carbonic oxide, at the same temperature and pressure, coiuantea during 
cambmtiMi half a cubic foot of ox^en, generates one cubic foot of 
carbonic acid, and affords heat capable of raising the temperature of 1 lb. 
14 oz. of water from. 60° to 56.6°. One cubic foot of hydrogen, at the 
same temperature and pressure, consumes half a cubit foot of oxygen, 
generates no carbonic scid, and yields heat capable of raising the tempera- 
ture of 1 lb. 13 OE. of water from 32° to 212°, or that of 2,300 cubic feet 
of air from 60° to 66.4°. This comparison shows the great advantage 
which hjdrogen possewes over the other diluents, especially over light 
carbnretted hydrogen, which is evidently a very objectiouable constituent, 
and shows that a nonnal gas for illiiminating purposes should connst of 
Oluminaling hydrocarbons diluted with pure hydrogen. No method is 
known by which a gas of exactly this compomtion can be manufactured ; 
but B Tery close approximation has been made to this normal gas, by 
the employment of a process known as White's hydrocarbon method of 
gas-mahing. In this process the very iilgenious principle is adopted of gen- 
crating the illuminating conslitueDts in as concentrated a form as possible 
in one relt»t, and the dUuenta, consisting principally of hydrogen free 
from light carburetted hydrogen, in another. By this arrangement the 
diluents can be employed for a very remarkable and highly intereBtin| pur- 
pose ; they are conducted through the retort in which the illuminating 
constituents are being generated in such a manner as rapidly to sweep 
out those constituents before they have time to become decomposed by 
contact with the red-hot interior surfaces or the retort, a mode of destruc- 
tion which occurs so largely in the usual process of gas-making. This 
mode of treatment prodnces a gain in the amount of illuminating power, 
derived from a given weight of coal, equal to from 50 to upwards of 100 per 
cent., whilst the increase in quantity of gas is frequently 300 per cent. 
The gas thua manuEactured differs principally from coal gas made by the 
ordinary process, in having a large portion of the light carburetted hydro- 
gen replaced by hydrogen ; it is therefore, in a sanatory point of view, the 
best gas hitherto produced. This is seen in the foUowii^ table, which 
exhibits the amount of carbonic acid and heat generated per hour by 
various sources of light, each equal to 20 sperm candles burning at the 
rate of 120 grains of sperm per hour. 

Carbonic Acid. Meal, 

Tallow, 10.1 cubicfeet. 100 

■Wax. .-....> „, 



Sperm oU, (Carcel's lamp,) -. S.4 

London gases, B, C, D, E, . S.O 

Mancdiester gas, ... 4,0 

London gas. A, . . . 3.0 

Boghead hydrocarbon gas, . 2.6 

Leamahago hydiocarboa gas, . 2.fi 
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Notwitliataiitliiig the gteat economy and conTCnience attending the use 
of gas, and, in a sanatory point of view, the high positiou which, tu an 
illumLnating agent, ooal ga; of proper compositian occa^nes, its uae in. 
dwelling houses la still extensively objected to. The objections are partly 
well founded and partly groundlees. As it OTident from the fon^oing 
table, even the wont London gases produce, foi a given amount of light, 
leaa carbonic acid and heat than either lamps or candles. But then, where 
gju is used, the couaumer is nerec satisSed with a light equal in brilliaaey 
only to that d lamps or oandlea ; and consequently, whea three ct four 
timn the amount of light is produced from a gas of bad compodlion, the 
heat and Btmaapheric deterioration greatly exceed theeoTregpoiiding eStet* 
IHodaeed by the othra meana of illumination. By using a gas, howerec, 
of miarty the normal oompoeition, such as the hydrocarbon gases above 
named, it is evident that three or four times the light may be employed, 
with the production of no greater heat or atmosph«nc deterioration than 
that caused by wax: candles or the best constructed oil lamps. But there 
is uerertheleBB a real otriection to the employmest of gaslight in tpart- 
ments, founded upon the productioii <d tulphurous acid during its com- 
bustion : this ralphuious acid is derived from iMsalpbnret of carbon, and 
the organic sulphitr compounds, which have already been rcfetred to as 
incapable of lemoral &om the gas by the jsesent methods of puriQcation. 
The finrmation of sulphuroas acid can readily be proved, and even its 
amount estimated, by pasnng the products of combustion of a jet of gsa 
through a small Liebig's condenser i the condeuaed product being heated to 
boiling with the addition of a few drops of nitric add, and then treated with 
solution of chloride of barium; yields a white precipitate of sulphate of 
borytee if any sulphur compound be i^eeent in the gas. These impuri- 
ties, which are encountered in almost all coal gas now used, are the prin- 
cipal if not the only source of the unple«s«nt symptoms experieitced b^ 
many sensitiTe persons in rooms lighted with gas. 

GAS AND GAS FIXTtTBES. 

From a report recently made to the Directors of the Boston Gas Com- 
pany, by Dr. A. A. Hayes, in answer to certain questions propounded, 
we make the following extracts. They will be found to imbody informa- 
tion of value to all gas companies and consumets, wherever located : — 
lat. " On the value, purity and illuminating power of the Boston gas." 
The value of purified gas depends on its illuminating power, determined 
by the light which a given volimio will afford, as compared at the moment 
with that from some well-knovm source. By common consent, the stan- 
dard adopted is a spermaceti candle consuming 120 grains per hour ; and 
with such a standard the volume of five cubic feet of gas. consumed in one 
hour from an argand burner is compared by photometric fnatruments. 
In the langu^e of the gas engineers, five cubic Eeet of a gas affording 
the same light as thirteen sperm candles, burning 120xI3=lfi60 grains of 
sperm per hour, is called Ihirlaaa candle gaa. 
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By the term "parit7" is nndenrtood entire. freedom from carbonic acid 
gas, Bulphuric acid gas, ammonia, vapara of aulphuietted compounds, and 

A pure illuminating gas consists of a mixture containing caiburetted 
hydrogen, carbonic oxide, hydrogen and nitrogen, olefiant gas, and Tapora 
of benzole and naplitba. 

The addition of the gases before named either diminishes the value of 
an illuminating gas by increasing the volume, or, as in the case of carbonic 
Bcid gas, it reduces the illuminating power in the act of combustion. 

nteferring to my records, I find the value of Boston gaa averaged from 
daily observations for the year IH/iS was SI SI. 00 candles, and for eleven 
months of the present year 19 81.100 candles. The average, as shovrn for , 
eleven months, was reduced in consequence of the supply of English coal 
during the fir^t quarter being insilfficient, from sea losses and failures on 



Its purity baa, throughout, been nearly perfect, so far as the usual im- 
purities are referred to ; an occasional oecurreuce of them ouly hae been 
found, and then the cause could be traced easily. During a part of the 
■warm season of 1384, the high temperature of the pipea loiihiTt the earth, 
and that of the air and Cochituate tvater, has prevented the usual cooling 
of the gas, and consequent condensation of vapors of benzole, naphtiia, and 
tvatcr, to the usual extent. Additional mCB.ns having been secured, the 
gaa has lately been cooled, and tho mains and secondary pipes have been 
found to be clean. 

2d. " Its value in oomparison with other gases on record." 

The experiments made almost daily have shown a mean value, during 
the present quarter, of J2 80.100 candles. 

Nearly the whole of the gas supplied to the city of London, as appears 
from the records published monthly, has the value of 13 to 13 8.10 candles, 
while the cannel gas of Liverpool has been 22 candles. I have not ob- 
tained the numbers denoting the value of the New York gas ; but from 
frequent intercourse with the gentlemen testing the gas there, I conclude 
that they have adopted the same standard as that chosen for Boston gas, 
viz., about 20 candles. 

3d. "Are the burners in general use suited to the character of the gas?" 

Recent experiments, carefully conducted, seem to indicate that the com- 
mon burners heretofore used in this country and in Europe are not adapted 
to produce the most economical light from gas so rich a' that supplied from 
your works. The advantage arising from the use of the French burner, 
with wide openings, has 'been fuUy proved in presence of distinguished, 
ECientiSc, as well as skilful practical men, and the subject, in their hands, 
is likely to lead to improved applications. 

4th. "Is there any process, chemical or practical, in use here or else- 
where, familiar to you, whereby Boston gas can bo improved > " 

I deem the present arrangements made at your works the most 
efficient which have been described, or are known to me. So far as they 
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hare laldjr beea brai^ht into lue, the resollB obtained have been of tlie 
BMHt aatu&ctoTj chanctcT. Tbej' embrace the best paiti of the improvG- 
mentB made abroad and at home, and will tend to obviate the evil eveiy 
whse felt, of a high natuial temperature not andez control in the conden- 
ntionof gas. 

Stfa. " Are there any suggestions which ehoold be made to consnmeis 
llpoD the proper and economical use of gta i " 

It baa long been the enxtom in Loodon to iasne to consumers of gas, 
(hmtiDW to time, little tracts on the latijectB of gas distribution, meaBurc- 
ment, and cart of Jiaurfi ; thia lost is erf' eminent importance. A compi- 
Ulion of this kind has been examined bj myself, and it will probably soon 
be pnldished here. As the duty of the manofactnrer of gas to the con- 
■omer ceases when, he has delivered within the meter a pure gas of high 
illDminatiiig quaUty, under a r^nlated jvessnre, attention is required of 
the consumer, if he would enjoy the comibrt and advantage of a good light. 
Illuminating gas is not a pennsnent body, and it cannot, like air, enter and 
leave aouUl tubes without soiling them, espedallj if it reposes in them, 
when air has accesa. It has a constant tend^ic; to pn>duce fluid, and even 
solid bitumens, by oxidation from admixture with sir ; and in the open 
apice between the key and the stop-cock and the burner, — except while 
the gas is burning, — air u alaai/i prtteat. 

Hence all flitures leqaiie periodical ckaaing, as ev^ry species of appa- 
ratOB (» machinery does, and bnmers of every lona should be cleansed by 
nnng the instruments gratuitously supplied by joui company. 

The most common causes of annoyance to consumers ore, the allowing 
of gas to remain in the distribution pipes during the sununer, or when the 
bomecs are not in use, and the displacements or. imperfect laying of the 
pipes within the buildings, allowing them to contain fluids. Not only an 
the pipes liable to became coated by changes in the- included gaa, bat, as it 
acta on and solidiSes all lubricating substances hitherto used, the keys of 
stop-cocks become fixed and small openings stopped. Gas of high value 
oonUins six per cent, of its volume in vapor, which can become fluid in 
the pipes when they are exposed to the temperature of freezing water. 
Hence depressions in the pipes soon collect fluids; and unless the pipes de- 
cline tourardt instead of fiom the metre, the flow of the gas to the burner 
is irregular. 

As the facts forming part of these replies might be supposed to reet on 
individual authority, I will add, that the experiments harq often been 
made before the most distinguished ecientilic men of our country, and in 
more than one instance submitted to the consideration and criticism of 
those from abroad, with the eipreesion of their entire approval. 

It is hardly necessary that I should allude to the quality of the coals 
used in producing gas of the high value given by the experiments, as im- 
pure coal dots ttol prodima inch ^at. 
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Fermentation ia one of the chemical phenomena whose causes Lave been 
the most actively diacusaed since cbemistiy became au experimental science. 
When Gny-Lussae showed that a mixture of sugar and water, with a fer- 
ment, will remain good tit vacua for an indefinite length of time, and that 
the reaction commenced on the introduction of a single bubble of oxygen, 
he attributed the fermentation to electricity. This view was supported by 
the experiment of U. Collin, according to which, in liquids that do not 
foment, the phenomenon of fermentation ia instantly produced under the 
influence of the Tottaic current. 

According to Cagnard Lat«ur'» theory, yeast ia formed of a number of 
minute v^etable growths, living at the expense of the soccbacine mEitter; 
the transformation of this matter into alcohol and carbonic acid, that is, fer- . 
mentation properly ao called, is a physiological act, likened to germination, 
likewise accompinied by the decomposition of the fiugor, disengagement 
of the carbonic acid, and an elevation of temperature. To these theories, 
. exclusively applicable to alcoholic fermentation, end which, with difficulty, 
explain why a small quantity of yeast is sufBcIent to decompose a great 
. quantity of angar, Liebig opposes a purely mechanical theory, which bo 
extends to catalytic efffeota, as well aa to the phenomena of putrefaction 
and eremecausis, and which he bases on the principle laid down by La- 
place and Berthollet — thai a moleeule, being itt in motion by any force 
whatmer, may communicaie Ihit movemeiii to another molettde in contact 
with it-; this principle, which monifesta itself whenerer the resistance (co- 
hesion or affinity) ia insufficient to be an equilibrium to the movement, 
moreover accords with the [n'oposition of M. UiUon, that, in certiun cases, 
the infinitely large maaa submits to the law of the infinitely amall,quan- 
tity ; a proposition applied by him to catalytic actions, and justified eveil 
by purely phyaical phenomena. 

Of all the facts adduced ^unst this mechanical theory, doubtless none 
hare been so valuable 83 those observed by Dr. Ure, Schwann, and Helm- 
holtz. Accordingly the Qay-Lussac'a experiment only succeeds when 
the oxygen destined to provoke the fermentation has previously passed 
through a porcelain tube, heated to redness ; blood, muscular flesh, a mix- 
ture of ferment with sugar and water, may be preserved intact in atmos- 
pheric ^r, if kept at ateatof at least aiH" Pabxenheit. This led Schwann 
to think that the spontaneous decomposition called fermentation, or putre- 
faction, was notiiing but the results of the vital manifestations of some 
cryptogamic or microscopical animalcules, produced by the spores and 
germs contained in the atmosphere, and becoming developed wlien they 
found themselves in a favorable medium. The miasmata and contogiona 
which Lieb^ consideia as connected with the cause to nhich he attributes 
fenoentation, would, therefore, only proceed themselves from these micro- 
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tcopicst germa, introduced into the blood by the reapiration, and becoming 
propagated there at the expense of this naurlBhing liquid. An illustra- 
tion quoted by M. Becquerel, respecting the effects of the Roman Pontine 
marahea, sustains this view. " A forest .interposed to the passage of a 
current of moist aii, charged with pestilential mioemata, aometimeB pre- 
serves all behind it from ila effects, whereas the uncovered portion is ex- 
posed to diseases. The trees, in such cases, appear to filler tbe air, and to 
purify it by removing the miaamala." 

Applying Schwann's ideas to these (acts, MM. Schroeder and Dascli 
proposed Ui eliminate the germs of the infusoria by a species of filtration, 
copied from that which Nature has o^anized upon tbe large scale ; and 
knowing that cotton wadding condenses pestilentjai miasmata on its Bur- 
&ce, and thus renders them liable to be tzanqwrted to a distance, they 
hare avwled themselves of this substance to filter the aimosphetic air whicb 
might enter into their eiperimenti. 

The general result of these investigations is, that filtered air behaves like 
calcined air ; it is incapable of producing fermentation or putreftction. 
Tbe filter used coosistB of a tube filled Lghtly with cotton, previously 
heated. The apparatus employed consisted of a glass balloon, capable of 
being dosed hermetically, and filled through cotton by means of a ga- 
someter and aspirator, llie result of numerous etpeiiments, made under 
different condilionB, showed thai meal ncenOy boiltd, 'aa well atfreih broth, 
rmlained iiUael/or itneral aeela in an atmotphtre which had preniotuly beeyi 
JUtered through cotton. Meat exposed under the same circumstances, in 
ordinary air, became putrid in a feW days. 

Filtered air was also found to prevent mouldiness in milk. 
Hitherto, the existence in the air of these organisms has been contested ; 
the part first attribated to them by Schroeder and Dasch may be filled 
with some substance with powerful affinities, such as ozone. The in- 
nocuity of calcined or filtered air may be as well ex^ained by this by - 
potbesis as by that of Schwann ; he, at any rate, proved that air alwB,ys 
contains ozone ) we likewise know that this allotropic oxygen poasessea sn 
affinity of a hundred times the strength of common oxygen ; and it will 
be easily understood that, in the presence of the vegetable fibre of the cot- 
ton, this affinity would be able to satisfy itself amply. Tbe filtered air 
may therefore be free from ozone, and it is not probable that it would re- 
sume this body in repassing through the filter ; whereas it would probably 
resume the organic germs, which tbe cotton could only Six. phyaicalty, and 
which would be accumulated at the entrance of the tube, as it results &om 
observations made'with fermentable substances contained in balloons simply 
dosed with a pad of cotton. — Aim, iter Chemie und Pharmacie, 
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In the month of September, 18S4, daring an eitenaive conflagration Kt 
Newcastle, England, a warehouse, containing a large qnantit}' of nitrate of 
soda. BuJphnr, and other materiala, took &xe. Water being thrown upon 
the burning mass, a tremendous eiploaion occurred, killing and wound- 
ing many pcreons, and destroying all the adjacent structures. Some 
doubt prevailing respecting tfie cause of the explosion, a nnmber of inter- 
eating eipcriments were made before the coroner's jury, under the direc- 
tion of Mr. PattinBon, and Captain Du Cane, of the Royal Engineers, who 
was detailed by goremment for the inTestigation. Under their direction, 
an iron pot about 1 2 inches in diameter was sunk into the earth, in such 
way that the tim wa» on a lerd with the surface. Into this pot were put 
about 9 lbs. of nitrate of soda and 6 lbs. of sulphur, which were ignited ; 
and when burning at their greatest fury, and throwing up a brilliant flBma, 
a quantity of water, Uttie more than a pint, was projected into the vessel 
by means of a long iron spout, so placed that the water fell into the fire 
from an angle of about 30 degrees. As soon aa the watar touched the 
incandescent mass a loud report was heard ; and almost before it could be 
remarked, anotberand much louder explosion followed. The eiprariment 
was repeated, and this time with more instantaneous effect, and the explo- 
sion occurred with greater violence, aa if the noise of the two former 
explosions were on this occasion thrown into one. Most of the jurymen, 
who, like every body else, kept carefully under shelter while the eiperi- 
menta were going on, now expressed themselves satisfied ; but Captain 
Dn Cane and the coroner expressed a wish to see the effect of an explosion 
when a weight was put over the top of the pot. Mr. Pattinaon at first 
objected to this, frem the danger that might result both to the persona of 
the spectators and of the aunpanding buildings 1 but on jta being su^ested 
that the experiment might be tried in an open field, which would afford 
room for persons to remain at a safe distance and yet witness the explosion, 
he consented. The whole party then moved ofi' to where a drift-way or 
mine had been carried for some distance into the face of a steepiah bank. 
The pot was sunk at the entrance to the mine, upon the level ground. 
The spout from which the water was to be poured was placed at a rather 
lower elevation than before, up the covered way, where' one of Mr. Pattin- 
■on's coadjutors was hardy cnoi^h to station himself, while all the rest 
retreated to a safe distance. On this occasion there was the usual quantity 
of nitre and sulphur placed in the pot, and about five or six cwt. of clay 
and bars of iron .were placed over it, but so as to allow a free passage for 
the water. When all bad retreated, the water was poured, but the result 
was a disappointment ; whether the water was not poured with saffldant 
steadiness, or whether, as ia most likely, the beat of the nitre — which only 
burned a few minutes— had been allowed to go down beflue the experi- 
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ment was tried, the anxioDBlj-looked-for experiment proTed a failure. 
Instead of a loud explosion, and the tumps of day blown in fragments into 
the ail, a notee that could hardly be called an exptoaion was heard, and 
the weighto ■were found to be undisturbed. The experiment was again 
tried, and again with results little better. The spout was supposed to be 
too nearly on a level ; it was brought out of tbe drift-way and led up the 
hill, BO as to be nearly perpendicular ; and when the water — this time also 
increased in quantity — was poured in this manner, a graater explosion 
was produced, and considerable disturbance of the superabundant mat^als 
waa manifest ; but still the effect was not equal to what had been antici- 
pated. It waa then determined to remove the clay altogether, and to try 
the effect of placing one iron pot inverted over the top of the other. By 
tbis time the repeated failures bad emboldened the spectators, and several 
of them were now induced \o join Captain Du Cane, who from the begin- 
ning had placed himself in an inconvenient proximity to the scene of the 
experiment, which nobody else bad, up to this time, cared to imitate 
. The materials were again ignited, the word was given, the water was poured, 
and a miserably disappointing " puS " wasagun the result. The spectatiKB 
looked blankly at each other, and then a step or two was mode to examine 
the cause of the fulure ; when, crash I a tremendous explodon was heaid, 
and the iron pot which rested on tlie top of the burning mass was sent 
soaring high up into the air, a height of from SO to TO feet. A few mo- 
ments longer, and it would have encounteied in its first progress the heads 
of some half dozen curious gazers in the drift- way. 



ON THE KEAHS TO BE EMPLOYED FOB DETECTING AND REN- 
DERING PEBCEPTIBLE FHADDDLENT ALTERATIONS IN PUBLIC 
AND PRIVATE DOCUMENTS, — ChetaUier and Lassiagne. 



s experiments which have been already tried at vorioua 
times, have mode known the processes which may frequently be put in 
practice for causing the r^ppearance of traces of writing effaced by chemi- 
cal reactionsr and for throwing light on the work of the guilty. . But there 
are coses in which all the means proposed for this purpose fail, and thea 
the criminal may escape justice from the want of conclusive material proofs. 
If, as has already been proved, it is not always possible to cause the 
reappearance of the e&ced writing, for which other written words have 
with a iraudolent intent been substituted, at least, as our experiments, 
demonstrate, we may recognize, by some effects which are manifest on the 
surface of the altered paper, the places where the criminal act has been 
performed, circumscribe them by a simple chemical reaction visible io the 
least practised eye, and even measure their extent. In a word, the inviu- 
ble alterations produced on a deed are susceptible, owing to the partial 
modi&catioiis which the surface of the paper has undergone, of being 
differently affected by cert^Q chemical actions, and of bang rendered 
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Tuible. The followirg ezperimentB, mods in & judicul inrestigsttoti, 
fumish us witli the following facts : — 

1st. The enrfaCG of paper sized in the ordinary way, or letter paper, no 
longer jo-esents with certain reactions the same uDiformity where it has been 
either accidently moistened in several places by various liquids, or left in 
contact for a certain time with agents capable of removing or destroying 
the characters which have been traced on it with ink. 

2d. The application of a thin layer of gum, of starch, or farina, of gela- 
tine, or fish-glue, with a viiiw of sizing certain parts of the pajjer, or of 
cansing certain bodies to adhere to it momentarily, is detected by an action 
Hifnilar to that which showB paper to have lately been blotted by the con- 
tact of liquids. 

3d. The heterogeneousness of the pulp of the papers, and (he kind of size 
with which they are imfB^gnated, lead to diifcrences in the results which 
are obserred with the same chemical reagents. We shall now examine 
e:ich of these propositions, and describe the means which we havs employed 
in endeavoring to solve questions of so high a degree of interest. 

Jat. The homogeneousnesa of «Md paper not partially altered by the 
contact of liquids (water, alcohol, salt-water, vinegar, ssliva, tears, urir.e, 
acid-salts, and alkaline aalls) is demonstrated by the uniform coloration 
which this snrbce takes on being exposed, if not wholly, at least in varioua 
parts, to the action of the vapiw of iodine disengaged at the ordinary tem- 
perature trom a flask containing a portion of that metalloid. When the 
surface of paper not stained by any of the above-mentioned liquids is 
exposed to the action of this vapor for three or four minutes in a room 
the temperature of which is about 60° F., a uniform yellowish, or Ught- 
brownish yellow, coloration is noticed on tiie whole extent exposed to the 
-rapor of iodine ; in the contrary case, the surface which has been moist- 
ened, and afterwards dried in the open air, is perfectly distinguished by a 
different and well-circumscrihcd tint. On the papers into whose paste 
starch and rosin have been introduced, the stains present such delicate 
reactions that we may sometimes distinguish by their color the portion of 
paper which has been moistened with alcohol from that what has been 
moistened with water. The stain produced by alcohol takes a bistre-yel- 
low tint ; tbi^ formed by water is colored of a more or less deep violet 
blae, the desiccation having been effected at the ordinary temperature. 
Por the stains occasioned on these sune papers by other aqueous liquids, 
the tint, apart from its intensity, resembles that of the stains of pure water. 
The feeble or dilute acids act Lke water on the surikce of the same paper 
contMning starch in its paste ; but the oonoentraled mineral acids, by 
altering more or less the substances which enter into the composition of 
the latter, give test to the stains which present differences. We are always 
able to recognize by the action of the vapor of iodine the parts of the paper 
which have been put in cootaet with ohemical agents, the energy of which 
has been arrested by washing in cold water. We were able, on several 
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ancient deeds, mitten on gtsmped paper, and a few words of wliich had 
been Temoved by us with chemiCHl agents, to mmgoize the places where 
thdr action was exerted, to see and to measure the extent wbieh they 
occupied on the surface of the paper. 

The testing of a paper with the Tapor of iodine will present this double 
advantage over the methods Hitherto practised for detecting falstficationB in 
writings, that it points out at once the place in the paper in which any 
alteration may be auspected, and thati on the other hand, it enables us to 
yt afterwards with the reagents proper for caudng the reappearance of 
Uaces of ink, when that is possible. Kthe means which we now propose 
cannot always make the former writing appear, they demonstiate the 
places where the alterations must have been made, when, however, the 
want of uniformity presented by the surface of the paper is not explained 
by any oirctunstance. This proof becomes, therefore, a weapon which the 
guilty person cannot avoid. But might not the presence of a stain, or several 
Btains, developed by the vapor of iodine, in different parte of a public or 
private deed, give rise to a suspicion, where these stains have, perhaps, been 
occsMOned by the spilling of some liquid on the surface of tlie paper i and 
would it not be rash and nnjust to ruse an accusation from anch a iact i 
There would Indeed be great temerity in drawing such a conclusion ftom 
a fortuitous circumstance ; but the injerence which may he drawn from the 
place occupied by these stains on the surface of the paper, from the mote 
or less significant words found in those places, would not permit an accu- 
sation to be so lightiy brought, where simple reasoning would be sufficient 
to destroy itt basis. Besides, the subsequent reactions which would be 
made would certainly never revive words formerly written and effaced ; 
whilst the latter effects may be often produced, more or leas visibly, on 
those parts of the paper on which falsiflcation has been practised, figures 
or words bang sabstituted for other figures or wi^ds. 

2d. The applications made to. the snriiiceof a sheet of paper, with a 
view of covering it again at certain parts with a fine layer of gum, gela- 
tine, starch, or flour paste, orin otherplaces to cause other sheets of paper , 
to adhere, may be recognized not only by the reflection of light falling upon 
the paper inclined as a certain degree of obhquity, and by the transmis- 
sion of light through the paper, but also by the varying action which the 
vapor of iodine exerts on the surface which is not homogeneous. Papers 
containing starch and resin are more powerfully acted .upon by this vapor 
than papers of a less complex composition. Both in the parts covered 
with starch, or floui paste, are colored in a few minutes of a violet blue ; 
but with starched papers alone a more intense coloration is manifest on 
the places covered again with a thin layer of gum arable, size, or gelatine. 
By looking, then, at the surface of the paper, held somewhat obliquely to 
incidental light, we distinguish clearly, by their different aspect, the parts 
on which these various substances have been applied. The vapor of iodine, 
in condenuDg at the ordinary temperature on the surface of the papers to 
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whiok any kind of me bw been ipplied iti various places, produces differ- 
enoea which are most comnioiilj well rccopiized by the greatez or lew 
transporenee of the parte of the paper, 

3d. The heterogenouaness of the pulp of the tbtIous papers of com- 
merce, and the HBturc of the tize with which they are penetrated, cause 
dilferences, either in the coloration which the surface of these papers takes 
when exposed to the vapor of iodine, or in tbe tint which is manifeated 
in the portions of the size deposited in certain portions of that surface ; 
thus, papers with staiched pulp generally turn brown, or blue, according 
to the aotount of water that remains in their interalices ; other papers turn 
yellow only under the influence of the vapor of. iodine, and the parta 
which have received superGciaUy a layer of another agglutinative body 
leust this action for a certain time, and are distinguished from the parts 
of the paper which are not covered with it. — /our. de Chimie Midieal. 



The following communication on the abore subject has been presented 
to the Koyal Society, England, hy H. Bence Jones, F. R. S. :— 

The acidity of the different lii^uids was determined by means of a stan- 
dard solution of caustic soda. The quantity of liquid neutralized was 
always equal in bult to 1000 grs. of water at 60° F. 



The acidity in 


difierent 




Sherries 


Tariedirom 1.95 grs. 


Mad«n 




2.70 " 


Port 


<i II 


2.10 " 


Claret 


■1 » 


2.65 ■■ 


Burgundy 




2.65 " 




•• <> 


2.40 ■' 


Bhiue wine 




3.15 " 


MoseUe 


» ■> 


2.86 ■* 


Brandy 


.. 


0.16 " 


Rum 




0.15 " 


Whiskey 


.. 


0.07 ' 


Bitter ale 




0.90 " 


Porte* 


• • •! 


1.80 ' 


Cider 


.. 


1.86 < 



\5 grs. of caustic soda. 



Hence the order in which these wines may be ananged, beginning with 
the least acid, is. Sherry, Port, Champagne, Claret, Uaddra, Burgundy, 
Rhine, Moselle, &c. 
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The augai tna determined by means of Soleil's eitecbnrometer, which 
at least gives the lowest limit to the amount of Eug&r. 

The Bweetneas in different 

Slierriee varied &n>m 1 gts, to 16 gra. in the oanw. 

Madeira "' " 6 " 20 " " " 

Champagne " " 6 " 28 " " " 

Port " " 16 " 34 " " " 

Malmsey " '• 66 " 66 " " " 

Tokay" " ■■ 74 " - 

Paiaretle " " B4 " - " " 

Claret, Bni^undy, Rhine, and Moselle contained no sugar. Hence the 
ocder in which these wines may be' aitanged, beginniiig with the driest, 
is. Claret, Burgundy, Rhine and Moselle, Sherry, Madeira, Champagne, 
Port, Malmsey, Tokay, Pazarette. 

In a dietetio view, assuming that the sugar becomes add, then the mean 
resnlcs as to the acidity of the diiTerent fluids examined, beginning with 
the least add, is, Whiskey, Rum, Brandy, Claret, Burgundy, Rhine wine, 
Moselle, Sherry, Madeira, Champagne, Cider, Port, Porter, Malmsey and 
Maddta, Ale, Tokay. 

The alcoholic strength of different samples of 

0.7 per cent, to 23.2 percent 



Port 


varied from 


Sherry 


u » 


Madeira 




Claret 


•( (1 


Burgundy 




Rhine wine 


" " 


Champagne 


1' '.'. 


Brandy 
Rum 


'!. ". 


Whiskey 
Cider 


" " 



Portet " '- 6.S " 7.0 " 

The Burgundy and Claret have leas alcohol than was found by Brande 
forty years i^ in the wines he examined. The Sherry is now stronger, 
the Port is not so strong, the Rhine wine is of the same Btrength, and the 
Brandy is as strong as formerly ; the Rum la nearly half as strong again ; 
the Porter is stronger. 

In those wines in which the amount of alcohol was the same, the spedfio 
gravity was found to vary with the amount of sugar found by the saccha- 
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ON THE CHEMICO-PHTSIOLOGICAL EFFECTS OF COFFEE, 

[A report of eome elaborate Investigstions of the action of coflfee upon 
the human oi^iusm, with a statement of their results, by Julius Leh- 
' maun, lias been translated from tbe Ofrman, and published in the 
Philadelphia Medical Eiaminer. The latter part we copy in full.] 

If we now consider the results of all .the iuTestigBtions and experi- 
mentg, we arrive at the conclusions : — 

Ist. That the use of the decoction of coffee produces two important 
actions in the system, which are difficult to harmonize ; viz., stimulating 
the vascular and nervous syetema to greater activity, and at the same con- 
siderably retarding the metamorphosis. 

2d. That the stimulating effect above meationed> so valuable to ub 
from its reviving the wearied spirit, and disposing to thought and pro- 
moling a feeling of comfort and cheerfulness, ia due to the (^iposiiig modi- 
ficadGns of the action of empyreumatic oil and caffein. . 

3d. That the retaiding of the metamorphosis is mainly due to the 
col — the caffrin shpwing this only when it eiists in lai^ quantities. 

4th. That increased activity of the heart, trembling, dizziness, delirium, 
intoiication, &c., are the effects of caffein. 

5th. That the increased action of the pers[HrBtory oi^ans, of the kid- 
neys, of the periatalic action, and of the brain, are the ejects of the 
empyreumatic oil. 

If the decoction be loo strong, that b to say, if it is prepared in such a 
way as to contain too great a quantity of both substances for the system, 
then occur the effects peculiar to both, trebling, activity of the heart, 
congestion, &c. If we conMder these two chief actiouB of coffee, 
which are peculiar to some other substances, such as tea, cocoa, ipiiituous 
liquors, &c., though in a modified d^^ee, we observe that they are at 
variance with the general law, that the greater the expenditure of mental 
and bodily activity, the greater the waste — or rather the metamorphosis 
of the systep. Whether this excitement of the vaacnlaf nervous system 
occasions more rapidly the destruction of the processes of life, or how 
these two opposing effects are to be explained, remains for the future to 
discover. 

ConBludinff ObsematioTU. — One who is familiar vrith the general laws 
above mentioned will find it difficult-to comprehend the strength, busy 
life and good health of the poorer classes, when he considers these in 
connection with the very small amount of actual nouriahment that they 
ore able to ohtiun. And. in fact, the. existence of such persons would 
liave been inconceivable, if no means of supporting their health and 
eteecgth had been provided, besides that small amount of actual nour- 
ishment. Limited tj> that alone, there would have been a great dispro- 
portion between the amount received and that thrown aS; the tissues 
must have sufl'ered a coutintuit waste, even to the dissolution of life. 
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But inttinct lias taught them to laake use of a substance, which is capa- 
ble of making a too scanty nouTishment sufficient to the system, and by 
by prereiiting in this wiiy the otherwise unavoidable disturbances of the 
balances of life. ~ 

It la psTticularly colTee, tea, cocoa, empyreumatic oils aud alcoholic 
liquors, that possess this peculiar influence on the system, and most of 
these agree in producing that excitement of the nervous syetem of so 
great importance in social life. 

K we now reflect upon the distribution of these subatancea, we find 
that one of them is used by the people as a common article of food, while 
the others aie enjoyed hy the higher classes as articles of luxury. In 
those countries where one or other of Ihese substances is cultiTated, its 
culture is c«nudered a matter of chief importance by the people : thus, in 
Arabia, coffee; in China, tea; in the wine -producing countries, wine. 
On the contrary, where this is not the case, the choice hiis fsllen almost 
esdnsiTely on coffee or tea. The reason why the preference is giren to 
these, particularly in Europe, is owing principally to the fact that they 
exert a far less injurious influence upon the system than alcoholic drinks, 
and also on accomtt of their valuable action upon the nerroua system 
from the united effects of coffee and empyrcumatic oiL For, while, by 
stimulating the reason and imagination, these prepare man for intellectual 
and bodily exertion, spirituous liquors, exciting only his imagination, 
which degenerates by slight excess into confusion of thought, cause, by 
irritating the nervous system, geneiaf debility. These latter, therefore, 
can be used with much less safety than coffee or tea. 

An attentive consideratian of the quality and quantity of the composi- 
tion of coffee and tea, the ynoua modes of preparing them, as well as 
theii action upon the system in connection with the kind of food used, 
will probably account toi the peculiar prd'erences of nations for the one 
ovm the other. If the composition of tea leaves be compared with roasted 
cofilee, we find that they both possese thcee substances that are of such great 
importance — thein, ethereal oil, and protein snhstsnce. The only difite- 
ence between them is, that the coffee contains an aromatic substance, and 
the tea a greater amount of thein, but especially of ethereal oil. Three 
meet important efifeota are produced by these conatituenta:— 1, The retard- 
ing of metamorphosis produced by the thein, but more particularly by 
the aromatic substance in coffee, 2. The lengthened actirity of the brain, 
produced by the special action of thein and ethereal oil. 3. Serving ss an 
actual means of nourishment, by the amount of protein substance con- 
tained in them. Coffee influences more directly the mctamorphoaia, and 
tea the nerroos system. In order to obtain completely these effects of the 
two 'drinks, they most be partaken of in substance. This occurs, how- 
ever, only among few nations, and is probably dependent upon the hind 
of food used and' their mode of life. The Orientals and Arabs regard 
coffee as a necessary article of food, and &om their custom of drinking it 
with the dregs, thus making the large amount of protein substance and 
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inoiganic constitaeati serve aa nanriahment, have unconscioualf rendered 
their very frugal diet lees sensible to them. If the plastio ingredients are 
not of themsclrea aufficicnt, ^ret here come to their assistance the indirect 
nourishing property of caffein and the aromatic Eubslance — equalizing 
that necessities, and at the same time ezoiting their nervous system. 

The Central Asiatic inhahitants of the Steppes, the Buratians, the 
Mongolians, &c., make use of tea as a common article of food. They 
prejrare it, first, by rubbing the leaves together, then boiling it in water, 
adding a little salt to it ; after they have poured off the decoction from the 
dregs, they add to it butta and milk, and meal if they have any, which 
they roast before adding to the decoction. A person tekes per day front 
twenty to forty cups. Bst even without meal, and only widi a little milk, 
this tea often aerves, for weeks long, as the only means of nourishment. 
We see here agwn a people instinctivdy directed, as it were, in the peculiar 
mode of preparing tea ; unconsciously adding those substances which are 
of such great importance, viz., the protein, tliat becomes soluble by boiling 
in salt water, and also a great portion of the inorganic constituents. It is 
probably here the large amount of thein that influences the metamorphosiB. 
Of course they lose entirely the valuable property of the united action of 
ethereal oil and thein, since by boiling the fbnner is dieaipated. This could 
better be spared, though , than the other action of tea, which serves as a 
direct noutishment, which isof greater importance. 

The mode of preparing these drinks among Europeans is very different — 
not placing much value upon the nutritive substances contained in them, 
but merely upon those which we cspahle indirectly of nourishing, and 
those which- induce greats activity of the nervous system and the brain. 
The mode of preparing Coffee among the Qermans enables them to obtain, 
besides the empyreumatic oil, as much cafiein as they can possibly obtain 
from it ; while in tlie preparation of tea, less attention is paid to the 
amount of thein than to tiie ethereal oil— the whole amount of which 
passes over to the decoction. Hence, vrith them, tea acts only as a stimu' 
lus to their brain and nervous system, whilst coffee retards the metamor- 
phosis, and also, though not in so great a degree as tea, stimulates the 
nerves. The English, who produce so much meat in their own country, 
and can generally obtain so much of it that it is even possible for the 
poorer classes U> partake of it daily, besides the protein substances, have 
less need to prepare their coffee in such a manner as to obtain from it indi- 
rect nourishment. Since, however, they f^ the want of spirits and 
excitement, theij choice has fallen upon tea, which promotes these better 
than coffee. 

We find among the poorer classes of Qennany, where meat is so rare, 
and considered so great a luxury, that they are obliged to substitute for it 
such food as potatoes, &c., which consist of substances which indeed 
satisfy their hunger, but yet ate not fitted to prepare them for very great 
exertions. The feeling of mental and physical lethargy experienced by 
them, and produced by this spate diet, becomes much more evident if they 
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Buffer tta the want of coflee. The rapid diffouon and Teaily Increaae of 
the conBumptiua of coffee ia an evidence of tlie great importance it has 
attained in aocial life. 

Whilst, at the beginning of the last century, it was considered a luxiuy 
hy the higher classes, it has now become a necessary article to all classes 
wherever food is Bcarce and dear. Of its total production, which amounts 
annually to 600,000,000 of poands, two-thirds are conanmed by the 
Enropeans, whose exertions appear so dieproporlioned to the actual ineans 
of nourishment. In the Zollverein States of Germany, the consumption 
of it amounted, in 1851, to 100,000,000 pounds, or one-sixth of the 
total production. Upon each reduction of duty, millions of pounds more 
were consumed by the people, the consumption of coffee and potatoes, 
from the period of their general introduction, having gone hand in hand. 
We see the poor instinctively valuing cofiee more, the more they are Um- 
ited to potatoes as their (^ef food. 

AKTIFICIAL SILICIFICATION OF LIMESTONES. 

It is aixaie years since M. Kuhlmann of Ulte proposed to preserve pieces 
- of sculpture, &c., by impregnating them vrilh a solution of silicate of pot- 
ash. . SiO' KO-l-CO' CftO=8iO' CaO-t-CO' KO. This process has been 
used on a grand scale in certain parts of the Cathedral of Notre Dame. The 
architect of the cathedral reports as follows : 1. That the infiltration ot 
silica made •• sur les terrasses et contre-fort du chceur," in October, 1SS2, 
has preserved the stone from the green moss that covers stones in moist 
places : 2. That the gutters and flagging of limestons subjected to this 
process present surfaces p^ectiy dry, covered with a silidous crust : 3. 
That upon the stones so p^pared, dust and S|nder webs are less common 
than upon the stone in the ordinary state. The report also states that 
tender stones have been rendered hard ; they have lost part of their porosity, 
and, after being washed, they dry mote rapidly than stones not silicified. 
The prooess has succeeded completely on all calcareous blocks, whether 
isolated or forming part of the structure, new and old. 

It is not yet known how this process will act on mortars ; but if suc- 
cessful, the eilicificalion of an entire monument may be accomplished, and 
its reatoration when old. The whole eiterior might be thus covered with 
a thick bed of aitilicial silicate of lime, and a whole edifice be protected hj 
this means from all atmospheric causes of destruction.— Saimnn's Journal, 

THE 5TERE0CHE0ME OF FUCHS, 

The formation of an insoruble cement by means of the soluble silicates, 
(water-glass,) whenever the carbonic acid of the atmosphere acts on this 
substance, or wlienever it is brought in contact with a Ihne-salt, has been 
applied hy Fuchs to a most important purpose in the stereochrome. This 
ia essentially a process of fresco, invested with a capability of receiving 
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and perpetuating woris oT the highest artietic ohBracter, and wliich may 
be executed on h Tast scale. Fucha' method la bb follows : Clean and 
irashed quartz-saitd is mixed with the smallest quantit; of lime which will 
enable the plasterer to place It on the wall. The Burface is then taken off 
"with an iron- Bcraper, in older to remove the layer formed in contact with the 
atnxoBphere, the waU being still moiat during the operation. The wall is 
then allowed to dry ; after drying, it ia just in the state in which it could 
be robbed off with the finger. The wall has now to be fixed, i. e. , moist- 
ened with wateir-glaas. (An important point is, not to use too much 
"water-glass in moistening the wall.) Tbis operation ia usually performed 
■with a brush. The wall must be left in such a condition as to be capable 
of receiving colore when afterwards painted on. If, as frequentiy happens, 
the wall has been too strongly fixed, the euiface has to be removed with 
pumiee, and to be fixed again. - Being fixed in this manner, the wall is 
Buffered to dry. Before the painter bc^ns, he moistens the part on which 
he purposes to work with distilled water, squirted on by a syringe. He 
then paints : if he wishes to repaint any part, he moistens again. As soon 
as the picture is finished, it ia syringed over with water-glass. After the 
wall is dry, the syringing ia continued as long aa a wet sponge can remove 
any of the color. An efBorescence of carbonate of soda sometimes appears 
on the picture soon after its completion. This may either be removed by 
syringing with water, or maybe left to the action of the atmosphere. Not 
to dwell on the obvious advantages poaaeeaed by the stereochiome over 
the real fresco, (auch aa its admitting of being retouched and its dispensing 
with joinings,) it appeari that damp and atmoapheric inttuencea, notori- 
ously deatructiTe of real fresco, do not injure pictures executed by this 
process. The following crucial experiment was made on one of these pic- 
tDzes. It was suspended for twelve months in the open air, under the 
principal chimney of the New Muaeum at Berlin ; "during that time it 
was exposed to sunshine, mist, snow, and rain," and nevertheless >' re- 
tained its full brilliancy of color," 

IODINE AS AH ANTIDOTE FOR POISONS. 

M. Bernard established some time ago that the solutions of iodine act as 
antidotes against the bite of venomous serpenta, and especially of the 
crotales. He has lecentiy communicated another note (framed conjointly 
with M. Greene) to the Academy of Sciencea, to state that the same solu- 
tions of iodine have a similar influence on the South American poisons 
called curare. Their- experiments support the opinion long currentiy be- 
lieved, tiiat the poison of serpents is an ingredient of these poiaons, which 
hare two effects analogous to those of the bitea of the moat dangeroua ser- 
pents. The curare is so very active that a doae of two or three centigrammes 
proves fatal to an animal of the size of a pigeon or a guinea pig ; but when 
this poison was mixed with a solution of iodine oi iodui&ted pot assium, it 
may be injected under the akin without danger. The poison may even be 
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■rithont the JbrmeT afibotiiig Qte 
Biup«nd the abgorption of the toxic*! 
attbatsnce bj the application of a cupping glass, which girea to the chemi- 
cal reactiTe the time to meet the cuiace and to operate it^ disorganization. 
The same letnaiks appl; to the ticunas, another Bort of poison which comes 
fiom the boideia of the Amazon. After this note had been read, M. Bous- 
ainganlt taH he did not think it suScientlj established that the curare 
containa the poison of aetpenta ; he said that, at the least, be could affijm 
that the curaie he brought firom one of the affluent stiearas of the Amazon 
contained none : the Indians obtained it by pounding in cold water the 
bark of a vejuca, wtuch is verj common in the forests traveised by the 
great livers of Equatorial America. It Was with this same curaie, given 
to M. Felouze in IS33, that M. Bernard made these interesting ezperi~ 



on THE SO GALLED AKOBPHOUS FHOSPHORUS. 

M. Pottbrcken baa examined some amorphous phosphMtis obtained 
from England. He received it in the form of a brownish red, shining, co- 
herent powder, the peouUar odor of wiiioh powerfully affected the eyes. 

By long washing with pure water, the phoaphoms lost thirteen per cent, 
in weight. The wash-water contained phosphorus and phosphoric acids, 
and a small quantity of phosphate of lime. The powder, when exhausted 
by water, was put, when dry and neutral, into well-stopped vessels ; it 
had, however, i^ain become acid in a very short time. 

X^Aeen grms. of the so called amorphoaa phosphorus were oxidized widi 
nitricecid; this wasreadUy effected without the asaistance of heat, merely 
by the gradual addition of the phosphorus to the nitric acid. 135 grms. 
offluidphosphorioacid, of speciSc gravity 1.13, were obtained. Sulphuret- 
ted hydn^en, however, threw down so much sulphuret of arsenic frtMn 
this phosphoric acid that the quantity of metal in the phosphorus must 
have been equal to one-half per cent. 

For the sake of comparison, fifteen grms. of common phosphorus were 
converted into phosphoric acid of the same specific gravity. The quantity 
of amd was 160 grms. 

Exposure to a temperature of 39Z°-13T° F. for three days left the amor- 
phous phoephonxs unchanged, so that even the microscope could detect no 
globules of ordinary phosphorus. When heated in a glass tube drawn 
out to a capillary point, it became black, with evolution of a Bbong odol 
of phoaphuretted hydn^^, which probably arose boia the decompoaition 
of the mcdst pho^>hoTic add. It did not fuse during the opeiatioii, and 
on cooling re-acquircd ita original color. After the tip of the glass tuba 
had been sealed up, the tube was inserted into another a little wider, and 
then strongly healed for a considerable time with the blow-pipe. No sub- 
limate was produced, nor had the substance tutdergone any change by its 
exposure to a ted heat. Boiled with solution of caustic potash, the mb- 
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Btanco endred no phoafAuretted hjrdrc^en. Oil of torpeutiiie diasolved 
much less of it than of ordmarj phosphorus. 

From this the author concludes that the so called amoiphoua phospho- 
rus does not deeeTTo thia name. It is rather a low oxide of phoaphetua. — 
Arehiv der Pharm. 



Mr. E. WBrrington stated to the British Association that in ISll a 
friend of his had Tisiled the island called Volcano, situated about twelve 
miles north of Sicily. The height of the mountain Volcano is 2,000 feet, 
and the depth of the crater 700 feet. The aides of this dcpteHsion are 
coTcied with a white snow-like substanee about one inch in thickness, 
beneath which is a fused lava, similar in appearance to thesl^ of a glaaahouse. 
The boracic add rises in vapor and condenses on the surface of the ground 
or in crevices at the bottom of the crater, from which about 2,000 tons are 
annually removed. It occurs connected with sal nmnkoniac, and the author 
considera that it exists originally beneath the surface as a nitride of boroni 
When steam is passed over this compound at a moderate red heat, it is 
completely converted into bonicic acid and ammonia, which are for the 
most part volatiliEed with the aqueous vapors. This theory of the forma- 
tion of boracic acid was considered b; the author substautiBted by the 
analysis of t]ie sl^ beneath and the snow-like mass above. The former 
contained nitride of boron, and the latter boracic add and ammonlacal salts. 

VESSELS FOB THE FBESEKVATION OF PLUOBTSBIC ACID. 

Stadeler lias found that gutta percha and vulcaniised India rubber 
resist the action of flaobydric acid almost completely. A solution of the 
acid, which was so concentrated as to fume in the air, was found, after 
having been fn some time preaetved in a bottle made of gntta percha, per- 
fectly colorless and clear. The gutta percha had undergone no change, but 
was somewhat brighter colored on the inside. — Ann. dtr C/umie und 
Pharmade, Isxxvii. 137. [It would doubtless be possiblo to cover the 
inside surEace of a glass bottle with gutta percha by pouring in a solution 
of the gum resin in chloroform.] 



Figuier, who teeled the several methods of ptepaiing this oxide, now so 
extensively lised in electro-gilding, haa determined the best to he as 
follows : Dissolve 1 pt. gold in 1 pts. aqua regia, evaporate to dryness, 
redissolve in water, add a little aqua regia to take up the traces of metallio 
gold and of piotochloridc remaining undissolved. Ev^nrste again, redts- 
solre in water, and mix with pure potassa perfectly fiee &om chloride, 
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until it gives an alkaline roacfion with tormeric paper. Turbidity imme- 
diately enenes, when it is mixed with chloride of barium ; aurate of 
barjla precipitatoi as a yellow powder. When the precipitate begins to 
taaume a whitiBb appearance, the addition of chloride of barium must be 
discontinued, as all the gold oxide has gone down, and the alkali commenced 
to act upon tbe baryta of the chloride. The aurate of baryta ia then to be 
washed until the waste- waters cease to be precipitated by sulphuric acid. 
The aurate is then heated to boiling, with dilute nitric acid, in order to 
eliminate the oxide of gold. By washing until the water no longer reddens 
litmus paper the ozide becomes pure, and must he dried between the folds 
of bibtdouB paper by exposure to air. — Jour, de FAarm. 



The following method of recording gold and silTcr irom the fluids em- 
ployed in electro -plating and gilding is described by Prot Bolley, in, the 
" Centrablatt," (German magazine of science.) 

The cyanide of gold, dissolved in an excess of cyanide of potassium, 
lesista most means of separation ; even sulphuretted hydrogen produces 
no precipitate in it. The complete separation of the gold cannot be ejected 
in the humid way ; and this has given rise to the propositions of Bottcher, 
Hessenberg, Eisner and others, to evaporate the fluid, Tnii the dry red- 
due with an equal quantity of litharge, fuse the mixture at a strong red 
heat, and dissohe tbe lead fiom tbe fused mass by hot dilute nitric acid ; 
by thia means the gold is left as a loose sponge. A more recent propou- 
tiou is that of Wimmer, by which the mass left by evaporating the fluid to 
dryness on the water-bath is mixed with one and a haU times its weight 
of nitrate of potash, and thrown in small portions into a red-hot Hessian 
crucible. The explosions must be waited for, and the process continued 
until the entire mass runs smoothly. The first process has nothing 
against it, except the necessity of a strong Are and the employment i^ 
nitric acid ; the second, on the contrary, is very unpleasant and unsafe in 
its performance. It is sufficiently well known that there ia no substance 
with which nitrate of potash detonates so violently when heated as with 
cyanide of potassium. If the portions of the mixture employed be only a 
little too large, yery violent explosions are produced, which cannot take 
place without loss. 

The following process may bo adopted in small operations with a plat- 
inum crucible over a apirit-lomp. The dried mass of salts is mixed with 
an equal quantity of powdered muriate of ammonia, and gently heated. 
The ammoniscal salts decompose the cyanides of the metals, forming 
cyanide of ammonium, which is decomposed and volatilized, whilst the 
acid of the ammouiacal salt or the halogen combined with the anunonium 
unites with the metal which had been combined with cyanogen. In the 
a forms chloride of potassium, chlOTide of 
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iron (when feito-cyanide of potassium lias been emplbyed) and chloride of 
gold. The iMtet ia readily decomposed with formation of metallic gold i 
the other, at least partiollj, with separation of peroxide of iron, in fine 
crystalline scales, Undecomposcd chloride of iron, 09 well aa chloride of 
potassium, may be extracted with water after complete decompo»idon, for 
which a liightred heat is auflicieiit; the gold forms a coherent spongy 
mass ; the iron fine light Gcalee, which are readily separable bj mechanical 
means. If any gold remain in the form of duat with the peroxidey>t iron, 
it may be dissolved out with nitromuiiatic acid, (the calcined oxide of iron 
long resisting the action of Che acid,) and the gold thrown down by 
protosulphata of iron. In most cases this mode of separation will bo un- 
necessary. The author has convinced himself, by the employment of meas- 
a[«d volumes of the same solution of gold, evaporation, heating with ma- 
riate of ammonia, and so forth, that even the quantity of gold in such 
solutions may be detennined with sufficient exactness. 

The same process may he adopted with plating fluids ; chloride of silver 
is obtained, together with oxide of iron, from the ferro-cyanidc of potassi- 
um ; the chloride is readily dissolved by ammonia ; metallic silver, of 
which, however, but little or none is t'ormed, is cstracted by nitric acid. It 
is unnecessary to say that the residue ia operated upon in the usual man- 
ner to obtain the silver ; nevertheless, as the decomposition of the plating 
fluids may he effected in the humid way by means of sulphuretted hydio- 
gen, this process may not be bo frequently adopted for silver. 

Lastly, it may he useful to inform those persona who occupy themselves 
with electro -plastic processes, that the Employment of chloride of ammo- 
nium or a salt of ammonia in this manner furnishes a ready means of 
testing the composition of such fluids as are used in the formation of a 
galranio coating. For solutions of copper, the author employs sulphate of 
ammonia, because, when muriate of ammonia is employed, chloride of 
oopper is formed, which ia partially volatilized with the undecomposed sal- 
ammoniac, producing a loss of copper. 

A NEW SOLVENT FOE COLLODION. 

MU. £, Mathew Fleaay and Iwan Schlumberger have proposed wood 
spirit, or methyltc alcohol, aa a subsdtuta for ether for dissolving collodion. 
Foe this paipose it has many advantages ; as it is not so volatile aa ether, . 
a thicker and more uniform coat can be applied on glass for pbotigraphic 
purposes. The solution of collodion thus prepared is capable of dissolving 
a much larger quantity of iodide of potassium than an ethereal solution, 
and will consequently yield a more sensitive coating. The onlyincon- 
venience.«ttending the use of wood spirit, and which it is important to 
notice, is, that, during its alow evaporation from the aniface of glass, &c, 
a certain quantity of formic acid is produced. By adding a little alcehcd 
of Bp. gr. 40° to the wood spirit, and gently warming the glasa plate upon 
which the coating is to be put) the formation of the acid may be obviated. 
12 
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The low ptice of wood spirit will, we mre luje, indoee mttnT photog- 
npheia to teit the matter. — BuUetin dt la SoeUU InduMruOe de MtO- 



)If THE DBTBCTIOIf OP BLOOD, CONSIDKKfeD IN A CHBHICO-LEGAL 
POINT OF VIEW, BT H. HORIIT, FBOFESSOR OF CHBHISTBY AT 
TBB MEDICAL SCHOOL OF KOITBN, FRANCE. 



« <^ blood on the clothes of ui Maaggin eonstitatef <me of 
the nuat important problems of jndidal eheaustry. The actioD of reagents 
and the power of the microscope, in manj cases, demonstrate the presence 
of the ixganic liquid, prorided that the chmiiial has not washed hia clothes 
with the precaations that icience has placed at hia disposal, ac else that 
the Mood depoaited on the bodies which have served him as supports has 
not undergone puDid feiToentation, so aa to destroy its cluuvcteristic ma- 

The assasna, in his haste to destroy that which is frequently an essential 
portion of the evidence against him, washes his <dothea with boiling water, 
Bometinies even with the addition of soap, with a view of hastening the 
disalf)earance of this indubitable evidence of his crime ; whence resulb 
the fixation of certain matters of the blood on the tisane. This liquid, 
thus concreted, gives to the stained port a greater coosiBtence than that of 
the tissue itself and fi»ms stains of a moie or ksa deep-tsown color. 
These stains ate of two kinds ; sometimes they arise irom a jet ctf blood, 
at others thej are imbibed ; sometimes Ihe fcsmer have, so to speak, a 
spheroidal form, and this happens when the blood faces on a tissue ■gtO' 
Tided with small fi.btils which retain it, and seem to be opposed to its 
juxtaposition, by favoring its coagulation, 'it, on the contrary, the tissue 
is free &om nap, the vital fluid, by retaining fbra longer tiioe its tempera^ 
tnre, and in some measure its vitality and its fluidity, forms.stains by im- 
bibition. Whatever may be their state, when they ate waabed at a tem- 
perature higher than albumen coagulates they present the same color. 

The ordinary means of demmwuating the pres^ice of blood upon a 
tissue consist in the immersion of the staina in distilled water, with a 
view of (4)tMning a solution of this c<doring matter with some protmc 
elements ; but this method of investigation ia iroprBcticable in the cose of 
atains which have been washed with boiling water. To solve this problem 
we have made some experiments, which we now oommunicate. We re- 
ceived homau blood, issuing &om a vdn, upon linen ; the tissue was im- 
mediate^ Mturated with that liquid, and after some hours' exposure to the 
air staina were obtained, which were more consistent than the other por- 
tions of the tissue. They were washed vrith water at a temperatare above 
that required for the coagulation of the albnumu The stains thus acquired 
a daller tint than they had previously. After this waahing in ordinary 
water, they were subjected to the actitm of boiling water containing soaj^ 
Wid fl"fliiy to thai of cold water, until tiieliquorwasno loug^ milky. In 



D^,t,;fdbt Google 



CHEMICAL SCIENCE. 267 

thla Btate, and after desiccatioii, tbey yiete exammed. Tbdr cooelstence 
yraa alnays supeiiM: to that of the tiseae itsejfj the wuhinga had not 
perceptiblj dissolved the elements df the blood. We then detached with 
the icissoTS some of these stains, which ire reduced into small strips, 
which were giupended in distilled water. After long immerdon Uib 
liquid was not colored, and i^tation did not develop in it any streak 
which could render evident the solution of a body of greater conaiatency 
than the liquid employed. The application of best did not determine any 
opalescence indicating the solution of the least trace of aLhumen. 

The course to be Tollowed for indicating the existence of thia organic 
liquid coagulated on the tisaue, owing to the washing perfoimed by the 
criminal, consists in putting the stains in contact with a weak solution of 
pure potassa ; and, after reading for some time, a liquor is obtained, which 
is preci[ntated white with nitric acid or with pure hydrochloric acid, 
which indicates the solution of one or more of the matters of the blood. 
By this alkaline treatment the stun loses some of its color, but what then 
is the body which is found in some measure indelibly fixed on the tissue i 
To solve this question, it is only necessary to put the stained tissue in 
contact with pure hydrochloric acid, which dissolves the matter of the 
stain, and forms a solution which, carefully reduced to dryness, furnishes 
a residue having the property of acquiring a very clear blue color, with 
ferro-cyanide of potassium, and a blood-red color, widi sulpho -cyanide of 
potassium. These characters evidently demonstrate in washed blood- 
stains the presence of iron, which is always preeent in the blood. From 
the foregoing, when the chemist is enabled to establish in washed blood- 
stains the aimuTtaneous existence of iron and a proteic element of the 
blood,- it furnishes to the prosecution a new dement of proof of guilt. — 
Jour, de CMmie Medical. 

METHOD OF EIAMIKING BUTTER. 

The method of examining butter here described is only of use for the 
determination of its commercial value ; it is calculated to enable a com- 
parison of several samples of butter to be effected in a short time. The 
following instruments are required : — 

1 . For measuring the butter, a cylindrical glass tnbe, about two and 
one-half inches long and two lines wide, and open at both ends, is em- 
ployed. It is ground in a conical form at one end, and flat at the other. 
Into this is passed a cork, attached to an iron wire, which closes the tnbe 
■knost air-tight, but can be readily pushed through it. When in use, the 
cork is drawn back to the flat end of the tube, which is then fltled by 
sticking it into a mass of butter ; care must be taken to prevent the intru- 
sion of air between the portions of butter. - A mark is made on the tube, 
to indicate the quantity of butler to be employed in the examination. 

2. A graduated tube, five and one-half inches long, two and one-half 
lines wide, closed at one end, and ground off at the other, is divided at the 
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lower portion into ten equal parts, in such a manner that these ten pBltS 
majr Tepresent exactly the Tolume of butter contained in the other tube 
to the mark. In order to find this volume, the butter meuuie ia to be 
flUed with water, ivhilat the stopper is phiced exactlj at the mark ; the 
water ii then poured into the tube to be graduated ; and after waiting fbc 
half a minute, to make sure that all the water haa collected, its level 
OBJ be marked with a file, the height of water being taken to its loweat 
point in the middle of the tube. The apace below this mark is then 
divided into ten equal parts, and marked with a file. Another file mark 
is made, three and one-half inches abovo the graduation. 

To test butter by means of this instrument, the measnie is to be filled, 
as above described, b; inserting it to a little above the mark. Thia is 
effected with thin pieces of butter, by inserting the tnbe perpendicularly 
' into the butter on a plate, until the edge of the tube comes in contact with 
the plate. The tube is then drawn back, and the stopper piuhed down 
until the butter projects a little beyond the edge of the tube ; and this 
operation is repeated until the tube gradually fills up. The mouth of the 
tube is then closed with the finger, and the cork pressed upon the butter 
until it is completely united ; the cork is then pushed exactly to the mark, 
and the projecting portion of the butter scraped off. In this manner the 
presence of air is avoided. The butter-measure is then put over the opea 
end of the graduated tube, and the butter pushed out of it by the stopper. 
The latter is then filled up to the mark with pure anhydrous ether, in 
which the butter ia dissolved by shaking, the open end of the tube being 
closed by the finger. In about half a minute all the fat dissolves in. 
the ether, whilst the impuriliea, such as buttermilk and water, are seen 
floating in the form of fiokes, oi drops. If the tube be then left standing, 
all these impurities settle completely, in about twenty-four houra, to the 
bottom of the tube, forming a stratum the thickness of which may be 
ascertained by the divisions of the tube. Each division, as may be ascer- 
tained by eipeiiments conducted in other ways, corresponds pretty 
exactly with ten per cent, of impurities, whether there be water or other 
substances ; and as half degrees may be easily marked, the quantity of 
butter may be determined to five per cent., or even more, exactly. 

Middling samples of butter deposit a stratum of two d^freea ; they 
consequently contain eighty per cent, of butter, and twenty per cent, of 
impurities ; in had samples, which were still regarded as salable, the 
stratum was not more than two and one-half degrees, and one sample 
even showed foui degrees, containing consequently only sixty per cent of 
butler, and forty per cent, of impurities.— Poijfeeftn. Jour. CXJiX. p. 374. 

SOLIDIFIED MILK. 

A method of making solidified milk, as adopted with success by Mr. 
Blatchford, of Armenia, Dutchess Co., IST. Y., is thus described in the New 
York Medical Journal for October, by Dr. Doremus : — 



D^,t,;fdbt Google 



CHEUICAL SCIEKCEU 269 

"To 112 pounds of milk 28 pounds of Stuart's white sugar were 
added, and a tririal porCion of bicarbonate of aoda, a tenspoonful, merely 
enough to insure the neutralizing of any acidity, which in the summer 
season is exhibited even a few minutes after milting, although inapprecia- 
ble to the organs of taste. The sweet milk was poured into evaporating 
pans of enamelled iron, embedded in -warm water heated by steam. A 
thermometer was immersed in each of these water-batha, that, by fre- 
qtient inspection, the tempeiatuce might not rise abo're the point whii^ 
years of experience have shown advisable. To fedlitate the evaporation, — 
by means of blowers and other ingenious apparatus,— a current of air is 
established between the covers of the pans and the solidifying milk. Con- 
nected with the steam engine is an arrangement of stirrers, foi agitatiitg 
the milk slightly while evaporating, and so gently as not to churn it. In 
about three hours the milk and sugar assumed a pasty consiateQcy, and 
delighted the palates of all present. By constant manipulation and warm- 
ing, it was reduced to a rich, creamy-looking powder, then exposed to the 
air to cool, weighed into parcels of a pound each, and by a press, with the 
force of a ton or two, made to assume the compact form of a tablet, (the 
size of a small brick,) in which shape, covered with tin foil, it is presented 
to the puhiic,*' 

The doctor adds ; — 

" Some of the solidified milk which had been grated and dissolved in 
water the previous evening was found covered with a rich cream ; this, 
ekimmed off, was soon converted into excellent butter. Another solution 
was speedily converted into wine- whey, by -a treatmeDt precisely similar 
to that employed in using ordinary milk. It fully equalled the expecta- 
tJons of all ; so that soliditied milk will hereafter rank among the neces- 
sary appendages to the sick room. In Bae, this article makes psps, 
custards, puddings, and cakes, equal to the best milk ; and one may be 
sure it is an unadulterated article, obtained from well-pastured cattle, and 
not the produce of dutillery slops — neither can it be watered. For our 
steamships, our packets, for those travelling by land or by sea, for hotel 
purposes or use in private families, for 'young or old, we recommend it 
cordially as a substitute for fresh milk." 

IHFLUEKCE OF CHEESE ON DIQESTIOIT. 

As a digester, as some not appropriately call it, cheese— that which ts 
decayed and mooldy being preferred by connoisseurs — is often eaten after 
dinner. The action which experience seems to ha^e proved it to possess, 
in aiding the digestion of what has previously been eaten, is both curions 
and interesting, and has had some hght thrown upon it by recent chemical 
research. When the curd of milk is exposed to the ur in a moist slate 
for a Tew days at a moderate temperature, it b^ns gradaally to decay, to 
emit a disagreeable odor, aud to ferment. When in this state, it possesses 
the property, in certain ciroumstancea, of inducing a apecies of chenucal 
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change and fermentBtion in other moUt sabttoncea widi wliich it Is ntiied 
or is brought into conUct. It acts oftci the same manner as aaui leaven 
does when mixed with sweet dough. 

Now, old tnd partiall]' decayed cheese acts in a similar way when intio- 
duced into the stomach. It causes chemical changes gradually to com- 
mence among the particles of food which has previously been eaten, and 
thus ladlitatea the dissolution whjch necesBarily precedes digestiDn. It is 
only some kinds of cheese, however, which will .effect this purpose. 
Thooe are generally considered the best in which some kind of che«se 
UAuld has established itself. Hence the mere eating of a motsel of 
cheese after dinner does not necessarily promote digestion. If too new, 
or of improper quality, it will only add to the quaQtity of food with 
which the stomaoli is already overloaded, and will have to await ita turn 
for digeetion hy the ordinary prooeaa. — Chemitlry of Cotnmon Life. 

GUAKO. 

At a meeting of the Society of Arts, some Intereatiiig statiatice relatiTe to 
guano were presented hy Mr. Horace Qreen. 

Quano is generally understood to have been brought to the notice of 
J'uropeans by Humboldt in 1604. It was first brought to England as 
merchandise in 1839. It had, however, been used in Peru for 600 years. 
Of this excrementitiouB matter TOided by sea-birds, a very large proportion 
was decomposed before the guano of commerce was extracted from its 
beds, and more still befiire ita arrival in port. Proof of the rapid depre- 
elation of guano in keeping might be found in the analyses of the dung 
of birds hy Sir Humphrey Davy and M. C<Hndet. Coindet, found in re- 
cent excrement 8.61 of pure aauuonia, and of ammonia in the form of its 
equivalent of uric acid 55.20, making a total of 43.81 percent. Davy 
found that the soluble matter of the dung of pigeons decreased irom 23 
per cent, in the recent excrement to 16 per cent, in that of six moniha 
old, and to eight per cent, after fermentation. It appeared tbat in five 
years (181S-fiO) nearly 6SO,000 tons of guano had l>een brought almost 
round the world for the stimulatioii of the soils of this country ; but it 
was generally believed that the zenith of supply from Peru was past. 
From the meau of many aniilyaCB of different varieties, it was stated that 
the amount of ammonia was, in Saldanha Bay, 1.6S per cent. ; in Pata- 
gonia, 2.6S per cent. ; in Cape and Algoa Bay, 2.00 per cent. ; and in the 
Mew Islands, 1.9S per cent. ; but in phosj^te of lime, which was the 
next most important element, the guanos were richer as they were poorer 
in ammonia. The mean amount of phosphate of lime was, in Saldanha 
Bay, fl5.40 per cent. ; in Patagonia, 44.00 per cent. ; in Cape and Algoa - 
Bay, 20.00 per cent. ; and iil the New I8IaDd^ 62.80. The qnestion, 
however, arose, whether or not large quantities of such manures could be 
Bold at a price which should not exoeed the home cost of super -phosphate 
of lime. Befeience was then made to the Guano Sabatitute Prize of 
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lOOOI., and the Gold MedRl, which were offered by theRoyal Agriculttittil 
Society for the discovery of a manore equal in its fercitiEing properties to 
Feruvian guano, and which could be sold at a prke net exceeding 51. per 
ton ; and it was contended that, as, according to liie composition of guano 
aa giren by Ptofessor Way, and the known Tslue of these several articles 
ia the marketa of commerce, the value of a ton of such material would 
be upwards of 121., it vras not at ai! probable that any one woold die- 
poae of it ior 51. The auihra then proceeded to describe the fisheries 
guano of Mr. Pettit, and gave the results of several analyses, from which 
it was deduced that, according to the scale before alluded to, the mean 
value of thesanipleB tested was 91. 7>. 74. per ton. The manufactnre of 
this guano on a large scale would be carried on by a process of the follow- 
ing nature : A given weight of fishy matter was placed in a large tank, 
and Bolphnric add of commerce added to the mass. The action of the 
acid was ao powerfut as speedily to reduce the organic matter to a soft 
pulpy consistency, resembling in appearance the fecal matter of birds. 
This pasty maw being placed in a centrifugia drying machine, and the 
superabundant moisture forcibly driven cS, the partially dry matter was 
now submitted to a heat not exceeding 212° Fahrenheit, and aftciwarda 
pulverised in a snitable manner. In this process the oily matter of the 
flih separated itself and swam upon the surface of the liquid ; hence it 
could be easily separated, and formed an important item in the economy 
of the manufacture — since, taking all kinds of fishy matter, we obtained 
an average of three per cent, of oil, worth ^5/. per ton, or three-fourths 
of the whole expense of the raw material. Another process might in 
some cases be adopted with advant^e, especially with cartilaginous fish. 
As to the supply of the raw material, it was beHeved, from the testimony 
of many persona on the coasts, that an ample supply of refuse fish would 
be obtained at an average price of II. per ton ; and taking 60 tons of this 
vreekly, tbe cost of manufacture and inindental expenses would be 
10 M31. per annum. Prom this there would result 93 tons of oil, which, 
■t 251- per ton, would give i.ZiSl., and 1,653 tons of guano, at 71. per ton, 
or II STll-i making together 13,S96f. as the amount of sales, oc as profit 
of 3,263t. 

It was stated that some years ago an inquiry was instituted as to whether 
the oM and refuse fish of Newfoundland could not be prepared into a 
manure at atehtaper rate than that already in the market, when it was 
found that there were difficulties ia the way, which led to the abandon- 
ment of the idea. 

BRITISH AGRICDLTHEB. 

At the London Society of Arts, Mr. Mechi pt«sented a eommunicatton, 
in which he called attention to the new method of irrigation as practised 
iucGcnfuUy by him, whidi involved in ita consideratiiai our water supply, 
■onatary condition and phyaical support, and the application of steam to 
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cultivatioD. Nearljthe wliole difference between this balance sheet and the 
former one arose in the life stock account By irrigation he was enabled to 
double, if not triple, Mb green and root crops, and thus lender them profitable 
instead of unprofitable. It was quite clear tliat if he could double hia stock 
he doubled the qusntity of his manure, and thus affected importantly Ae 
cereal crops. If lie doubled his green and loot crops, he would diminish 
their cost one-half. This vaa actually the fact, and therein tvas hia present 
and most agreeable poeition. Every practical fanner knew that the losing 
part of his farm was the root crop, it costing him more than the animal 
repaid, and leaving a heavy charge on the ensuing grain crops. Irrigation 
changed all tliis, and permitted each Crop to be responsible for its own 
annual charge, thus rendering them all remunerative. Professor Way, in 
his recent aualyaia of grasses in the " Royal Agricultural Society's Jour- 
nal," had revealed the astounding truth, that inigated grasses contain 
twenty-five per cent, more meat-making matter than those not irrigated. 
We know by our great chemists that our sewers contain the elements of 
out food, of, in fact, our very selves, and that to waate them as we now 
do was a cruel robbery on the welfare and happiness of our peo[Je. 
Practical experience has taught Mr. Mechi that the sewerage was all the 
better for ample dilution ; that the more you fiood your cities with limjnd 
streams, washing from every tainted and poverty-stricken court and alley 
the elements of pestilence and suffering, the grateful earth will absorb 
them in her bosom, and return them to you as treasures of health and 
strength. When he spoke of liquefied manures, he must be understood 
as meaning all excremeniitioua matter, solid or liquid, rendered fluid or 
semi-fluid by the addition of water, or by decomposition in water. In dealing 
■with quantities of such decomposing matter, a disagreeable and unhealthy 
effluvia would arise, however small the trap or cover of the tank ; but experi- 
ence had at length taught him that ajetof waste steam admitted into the tank 
above the agitated mass of putrefaction effectually preven ted any noisome odor. 
To irrigate a farm of 200 acres you would require — four-horse steam power ; 
fifteen yards per acre of three-inch iron pipe ; a circular tank, about thirty 
feet in diameter and twenty feet deep ; two hundred yards of gutta percba 
two-inch hose ; a gutta percba jet ; and a pair of force pumps, capable of 
discharging 100 gallons per minute. . At present prices, all this could be 
effected at about Si, pec acre, so that the tenant paying 9>, per acre to hia 
landlord for such an improvement would be a great gainer, ^'hile touch- 
ing on irrigation, it might be useful (o consider drainage, with which it 
had a close connection. Of course, without drainage, natural or artificial 
irrigation would be injurious. There could be no doubt as to the necessity 
for tapping sand or peat pots, or other natural and free receivers of water, 
when surrounded by tenacious claya. Tlp-and-down drains would gener- 
ally do this ; but where they did not, lateral branches might be added. 
Every farmer with 200 or 300 acres, who had not a steam engine, had a 
great lesson to learn, as a good four-horse power steam engine would tire 
any sixteen real horses that could be found, the camparative coat being 
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ISOf. against 600'., besides eatii^ nothing when not at work, occupjring 
less space, and economizing an ixnmense outlay in casu^es by diseue, 
C06t of attendance, and dailf food. The author then alluded to Mr. 
Btunaine's steam cultiralor, and to Mc. Usher's steun plough, both of 
irhich he thought might yet be made sufficiently powerful to work thirljr 
or forty aciea, or even 1 00 acres, a day. The fccmer machine would, if 
rcquirG<3, deposit the seed and roll the land at one and the eame time ; and 
■when not cultivating, it would be sTailahle for driving the threshing- nut- 
chiae, miC-etoues, irrigating pnmpa, chaff and tnmip-cutt^s, cake-hreakns, 
&c~, requisite on most improved ^ims. It was also intended to work a 
reaper at harvest The new American threshing-machine waa considered 
to be an implement that would anpa'sedeall ours in cost, utility, lightness, 
. durabiKty, and general enconomy ; hut instead of working it by horse 
power, as had been proposed by their Yankee friends, he had attached a 
small portable steam engine of four-horse power to the machine, and 
proved its advantage over a relay of eight^orses. 

ON THE SEWERAGE OF MANnFACTUEING TOWNS, 

The analysis, made by Dr. 'Wrightsoii, of a natural deposit from the 
sewerage of Birmingham, formed near the embouchure of several sewers 
opening into the Rea, showed the absence of all ammoniacal salts and the 
scarcity of phosphates, particularly alkaline phosphates, and, at the same 
time, the presence of a large quantity of proloKide of iron, also of zino, 
copper, and other metals in the state of oxides and sulphurets. These 
metallic salts, in the sewers, absorbed the sulphuretted hydrogen and am- 
monia generated by decaying vegetable and animal matter, and, doubtless, 
contributed to promote tiie health of the town. The deposit contained 
when dried only 1.1 per cent, of nitrt^en (not as ammonia) and 3.6 of 
earthy phosphates ; but about 11.7 of protoxide of iron, besides zinc, cop- 
per, and other metals to the extant of two or three per cent. — Prop. Brit- 
iih Aaaocialion. 

on THE EQtriTALENCT OF STAECB AND SUGAR IK FOOD. 

The following is yi abstract of a paper presented to the British Associs- 
tion, 1864, by Uessis. Lawes and Oilliert. At the meeting of the British 
Association at Belfast tlie authors had given a paper " On the Composi- 
tion of Food in Relation to Respiration and the Feedipg of Animals," in 
which they had illustrated, by reference to experiment, thai, as our current 
food-stnfis go, it was the amounts they supplied of the assimilable non- 
nitrogenous rather than those of the nitn^enous eonstituenti, which 
measured both the amounts consumed by a given weight of animal, within 
a given tims, and the amount of increase obtained from a given wogkt of 
food. The results, which formed the snbject of the jsesent communica- 
tion, affnded further illustration of some of the points brought forward 
12» 
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in the former one i but (hey had been arranged with reference to certain. 
practical questiona as well as to the more scientific bearings of the subject. 
Thiu, those interested in the growtb of sugar had long wished to obtain 
the introduclion of ftm lower qualitiea of that ntficle, for feeding purposes, 
duty free. The subject of the leraisaion of the malt-tax, for the same 
object, had also frequently been agitated. According to the reeults of ex- 
periment, (numerous tables of which were exhibited in the loom, and in 
which the animals had been made to rely for about one-third of their total 
food upon the starch or sugar employed,) it appeared that absolutely iden- 
tical amounts of the dry substance of the starch and sugar, which had 
thus been tried against each other, had been both consumed by a given 
weight of animal within a giTGn time, aud required to yield a giTcn 
weight of increase. The identity, therefore, in feeding Talue, which bad, 
fromtbeknown chemical relationship of these two subBtances, been hith- 
erto assumed, was thus experimentally illustrated. If, therefore, sugar 
had no higher feeding value than starch, the relative prices, weight for 
weight, of sugar and the starchy graina generally used for feeding pur- 
poses, but which also supplied the needful nitrogenous constituents, 
would afford an easy means of estimating the probable economy of the 
use of the former. These new results were also consistent with direct 
experiments, published by the authors some time since, " On the Compar- 
ative Feeding Value of Malted and Unmslled Grain." It was true that 
malt and other saccharine matter might serve, in some degree, to give a 
relish to the food, and thus induce the animal to cansume more, which 
in " fattening " is always a consideration ; but thid incidental benefit could 
not counterbalance much increased cost : hence, it did not seem probable 
that any extensive use of malt for feeding purposes would bo such a boon 
as had been supposed. The proved equivalency of etarclt and sugar in 
food was also of interest in reference to some other of the views maintained 
by the authors in their former paper. Thus, it had been shown that a 
fattening animal might store up very considerably more fat than existed 
ready formed in its food ; and this produced fat was doubtless, in a great 
measure, due to the starchy and saccharine substances, which constitute so 
large a proportion of the non- nitrogenous constituents of our staple vege- 
table foods. It was these, too, which, in practice, served largely to meet 
the requirements of the respiratory function, which ^ had been shown, 
under ordinary cireuuistances, measured to such an extent the amount of 
food demanded by the arumal system. 

ON THB HELATIVa VALDK OF DIFFERENT KIMDS OF MEAT AS 
FOOD. 

U. Marchal took twenty grammes of the muscles oE the pig, ox, sheep, 
calf, and ben, which contained neither sinews nor cellular tissue, nor adher- 
ing fat, except wliat naturally exists between the muscular fibres, and 
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dried them in a water bath for Bev«^ 6sjs, and thus ascertained the loas 
which each Biutalned bj desiccation : — 





SoUd Matter. 


Walgr. 


Solid Matter. 


Water 


Pork, . . 


29.45 


70.55 


30.25 


69,76 


-Beet. . . 


27.70 


72.30 


27.60 


72.50 


"Wether mutton, 


26.55 


73.45 


26,35 


73.66 


Chicken, 


26.33 


73.6S 


26.30 


73.70 


Veal, . . 


26.00 


74,00 


2fi.55 


74.46 



According to these numbere, we should arrange the meata in the follow- , 
ing order of their relative nutcitive powera i pork, beef, mutton, chicken,. 
TeaL Tbie order is, howerer, not the true one ; because the leanest 
meat coDtaina a certain amount of fat, and because this Bubetance is not 
SO important an article of food as the pure muacles, it is necesaaiy to aecer' 
tain bow much a certain quantity of meats contain before we can judge 
properly of its relatiro nutritive value. M. Marchal accordingly treated 
the dried flesb with ether to dissolve out the fat, and obtained the following 
results : — 







Fare mmcU 




Fai toluble in ether. 


imolubh in ether. 


Beef, . . 


2,54 


24.95 


Chicken, 


1.40 


21.87 








Mutton, 


2.98 


23.38 


Veal. . . 


. . . 2.87 


22.67 



The last table shows that the true order should be beef, chicken, pork, 
mutton and veal, a result whicb experience confirms. It may, howevo', 
be remarked, that there is considerable difference between the same kind 
of meat derived from different animals, and that tlie same amount of two 
different kinds of beef broth, both containing the lame amount of water, 
may have different nutritive values. — Comptea lUndiia de rAcadimie. 

ON THE VALUE OF PHOSPI^TE OF LIME IN KHTRITIOK. 

In tbe Bulletin de i'Aeadimie ImpiriaU de ilr.decine, far January, 1834, 
we find a report by M. Mouriis, in regard to the effects of phosphate of 
lime in the nutrition of animals, and the influence which the judicious 
employment of this salt is capable of exercising upon the mortality of 
children in la^e cities. 

It has been a comparatively short period since physiologists began to 
appreciate properly tbe importance of inorganic principles in tbe phe- 
nomena of life. The farther we penetrate into this complex problem, tbe 
greater is tbe importance attributed to bodies, the presence of which in tlie 
human oi^nism was regarded as quite accidental. 

Very dissimilar organic compounds may be subatituted for each other 
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in our diet vrithout aaj diioidn in the genenl humonr, but (he inotgaslo 
principlea can only be leplaced by substances very closely analogous to 
them. Albamen, Ebrin, and casein, and other more complex alimenta, 
though di&rlDg in origin and compoaition, mayfultil the same phyaiologi- 
cal end, but it is different with inorganic prindples. Lecsnu has shown. 
that iron is indispensable for the propei constitution of blood-globolea ; 
chloride of sodium is at primiiiy importance also as a conBtitoent'of the 
iiquor ungninis ; and* it is only as an exception that we find, in certain 
gramniTora, this salt partiaUy replaced by the phosphate of soda or of pot- 
ash. Liebig haa shown that the chloride of potassium of the muscles 
cannot be replaced by chlcnide of sodiom. £ach incn^anic constituent of 
the oi^nism has, therefore, its definite and limited sphere of action, to 
irhich it is exclusively adapted. 

Among the indispensable inorganic salts, the phosphate of lime holds an 
important rank. M. Mouri^ has devoted himself to the elucidation of 
its peculiar action. He deduces from his experiments the following con- 
clusions :^ 

1st. Phosphate of lime playi a more impwtant part in nutrition than 
has heietofore been believed. Independently of its necessity as a constitnent 
of bone, this salt maintains that irritability mthout which there is no 
assimilation, and consequently no nutrition. Its insufficiency, therefbte, 
produces death with all the symptoms of inanition, while its insufficiency 
in a less d^ree produces a series of lymphatic diseases. 

2d. The food consumed in cities is deficient in this respect. Nurses' 
milk has, consequently, the same detect. The infant as wdl as the ftBtua 
ioffers from the deprivation of this element, so indispensable to its devel- 
opment and life. Hence one of the causes of (he increase in the number 
of stiU-bom children, and of the mortality of infsncy. 

3d._ The addition of this salt, in combination with animal matter, to 
alimentary aubstancas, obviates one cause of disease and death. 

The following are the principal facta on which III. Uoutite Miles to 
establish these conclusions : — 

The blood of animals contains a constant proportion of earthy phosphates, 
ivhich is independent of their ingesta. The pigeon ingests phosphate of 
lime slightly in excess in the grain and caloareous grav^ which it picks 
up ; the horse swallows an excess in its fodder ; the dog procures a still 
greater excess from the bones on which it is fed ; and yet the blood of the 
pigeon contains in 1000 grammes 1.2 D of phosphate of lime ; the horse O.fi ; 
the dog S.l. This result is not accidental ; all birds whose blood has been 
analyzed have 1.5 to 1.2 of phosphate of lime, while the proportion in the 
blood of Ae carnivora and hetbivora varies from 0.9 to O.i. The propor- 
tion thus regulated by Nature is modified by age and sex. The bull, cow 
and calf have the same food, yet their blood contains respectively 0.6, 0.9, 
0.8 of phosphate of lime. • 

The requisite proportion of alkaline phosphates varies, therefore, in 
different animals. A pigeon weighing one pound died at' the end of ten 
months, daring which period he was fed daily on one oi. of wheat, with 
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n water for a drink, by which rather mote than a grain of phosphate 
of lime was ingested daily : on the other hand, a womau weighing 100 
pounds enjoyed perfect health upon a (Jjet which fumished het daily with 
90 grains of phosphate of lime — thus health in the one case, and death in 
the other, with relatively equal quantities of this salt. 

We shall recur to this example tn show how complex are the conditions 
of these expeiiments, and what reaerre is necessary in drawing conclu- 
dona from them, 

M. Mouries asserts, and the fact has already been noted by Chossat, that 
if the proportion of alkaline phosphates of the food is deBcient, there ensue 
atony of the digestive o^gan^ imperfect aaaimilation, and death. To prove 
that pigeons die from want of phosphate of lime, we may observe that 
their death is hastened if they are allcwcd only distilled water, while theit 
Uvea niay be preserved by adding earthy phosphates of their food. 

M. Bouchsrdat observed that the grain on which MM. Mouries and 
Chossat fed their pigeons contained only traces of common salt. The birds 
therefore should be eipcctcd to suffer from the deprivation of this principle. 
M.Bouchardat accordingly made this raperiment ; he confined two pigeons, 
and fed them on diied grain. In two months the health of the female 
became impaired ; she suffered from thirst and diairhcea, and laid no mote 
^g8. She was set at liberty. She aew immediately to a window-siU 
impregnated with alkaline chlorides, and began to peck eagerly ; there wea 
a larger quantity of salts ou the interior of the window frame ; the pigeon 
entered through the open window, and permitted herself to be recaptuied, 
BO imperious was her demand for these principles. Her health was rees- 
tablished ; in three days she laid another egg. It ia wrong, therefore, to 
conclude, with M. Mouri^a, that a deficiency of phosphates is tJie only 
cause of the symptoms he oI»erved ; in thia case, the absence of Chloride* 
was the obvious cause. 

M. Uourics has established, by interesting calculations, that grun fur- 
nishes a sufficient supply of phosphate of lime for the reparation of bone, 
but not for other essential functions of the economy. From the curious 
iact that there U a conttant proportinn between the temperature of animals, 
and the amount of phosphate of lin^ contained in their blood, he deduces 
the iwinciple that this salt keeps up animal irritability, without which 
nutrition is impossible. The following table presents some interesting facts 
in physiology ; — 

Phat. Lime, Temperature. 

Blood of the Duck, l.BO 42° S centigrade, 

'■ Hen, . 1.3S to 1.25 41° 5 

■■ " Pigeon, 1.20 " 1.33 40° " 



If these results are confirmed, it will appear that the ingestion of phos- 
phate of lime is not only indispensable for the repaiation of bone, but that 
it ii connected with the fonctioa of calorification. 
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ON THE PBOXIMATE PRINCIPLES OF THE BBAN OF WHEAT. 

Some yesra rincc, M. MiUon, as a result of long labor, arrived at the 
COocliuioik that bivn it an alitiiailary luistance ; that bran bread and pilot 
bread waa more liealthy and more nutritioua than irhile broad. Thia 
opinion, lias been contested, and Millon boa been ironical!; attacked for 
not conronmng to tbe regimen be recommends. But the opinion is now 
sustained by Chevreal, wbo declared his TJews on the occasion of a me- 
moir of M. Mouri^s on tbia subject. It is known, too, that, according to 
Magendie's experiment, doga could Uve on bran bread, wliilst they died 
when kept on wheat bread. This fact, which appears singular, ia explained 
through the researches in question. 

The inner surface of bran is covered with azotized principles, which, like 
diastase, will dissolre starch, changing it into dcj^trine and sugar. These 
princii es diifer somewhat from diastase. Still it is demonetrsted that 
brsn acts as a ferment in feimentation, and consequently in a similar 
manner in digesdon. — SiUimaa'a Jounml, Parii Correspondence, 



t THE PRESEKVATION OF 



This inquiry, presented to the British Association by Mr. G. Hamilton, 
was undertaken with a view of diaeovering a method by which beef couid 
be brought in a fresh state from South America. The eiperinlents were 
made by enclosing pieces of beef in bottles containing one, or a mixture 
of two or more of the following gafles — chlorine, hydrogen, nitrogen, 
ammonia, carbonic acid, carbonic oxide, and binoiide of nitrogen. Of 
these, the last two only possessed the power of retarding putrefaction. 
Beef that had been in contact with carbonic oxide for the space of three 
■weeks waa found to be perfectly fresh, and of a fine ted color. Binoiide 
of nitrogen is capable of preserving beet from putrefaction for at least five 
months, during which time the beef retains its natural color and consist- 
ence. When meat that had been preserved by the last pfdeeaa waa cook^ 
by roasting, it was found to possess a disagreeable flavor. If cooked by 
bulling, the ebullition must be continued for a much greater length of 
time than is necesiary for fresh meat. 

Dr. Calvert remarked, that he had opportunitiea of observing the well- 
known valuable anti-putrid properties of carbolic acid, and instanced 
the ease of the carcass of a horse that was at present in a fresh state, 
although four years had elapsed since it had been soaked in liquor con- 
taining the acid. He recommended the use of this acid for preserving 
bodies intended for dissection, as it neither affects the tissues nor discolors 
the o^ans. 



D^iiiicdbt Google 



CHEMICAL SCIENCE. 



ON THE AMOUNTS OF AMMONIA AND NITRIC ACID IN BAIN WATEE. 

At the Britiah Assodntion, Dr. Gilbert and Mr. Lawea communicslcd 
the reanlts of their inveatigationB on the amonnts of ammonia and nitric 
acid in rain water. Their resultg during many months of the last two 
yeara were tabulated and compared with those of Bouseingault i the great 
result being, that rain water contains not quite one part of nitrogen to the 
million in the form of ammonia, and about five parts to the million in. 
that of nitric acid. The ammonia ia found in largest quantity in mieta 
and dewa, as might naturally be expected from its being evoWed at the 
surface of the earth, and being absorbed by any moisture, la answer to 
qurations put to him afterwards, Dr. Gilbert slated that the nitric acid 
•waa found mo9t abundantly after storms, and Tsiied very greatly at differ- 
ent periods of the year. The amount of ammonia which descended in a 
month's rain was more constant. The doctor expressed hia opinion, hut 
with hesitation, that nitric acid and ammonia were abrat equally efficient 
in supplying nitrogen for plants ; and therefore, as nitric add is the more 
abundant in the atmosphere, he conceived that it affiuded actually the 
lai^er quantity of azote to the vegetable world. 

BouBSingault has recently published some additional researches on the 
above subject, from which it appears that the lain of the country contains 
leiss ammonia than that of the city, and that the ammonia is more abun- 
dant at the beginning than at the end cf a shower. He has also exam- 
ined the dew, and always found it to contain ammonia. The pioportioni 
by several trials were six milligrammes to the litre; but the amount is 
reduced to 1.02 after a rainy day. On the 14th to the ISth of November 
a thick mist prevailed, so rich in ammonia that the water had an alkaline 
reaction ; a litre of the water contained about two decigrammes of car- 
bonate of ammonia. Seventy-five rains, including the dew and miat, 
eiamihcd, contained as a mean half a milligramme of ammonia. Tho 
great quantity of ammonia contained in the mist appears interesting in Itl 
bearing on vegetable pathology ; in fact, although ammonia in small quan- 
tity is favorable to vegetadon, a large proportion would be injurious, and 
would show its effects, especially on the leaves of flowers. Moreover, such 
a Btorm might have a deleterious influence upon respiration, and especially 
on the lungs of persons with puloionary oSbctions. 

ON THE ABSOHPriONOF NITROGEN. 

A debate of great interest has been entered into in the French Academy, 
between M. Boussingault and M. Villo, respecting the absorption of nitro- 
gen by plants, which has been Conducted with unusual interest, and some 
acrimony. 

Tlie question discussed by these gentlemen was this : May we ascer- 
tain whetlier or not v^otabIe« possess the faculty of directly absorbing, to 
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their adrantage, a portion of this gaaeoui azote which forms the gieatest 
part of the atmoapheie i The importsuce of the qucBtioii is cvideut : if 
the free and guaous azote may directly enter into vegetable onanism 
without passing through some intermediate combination, the Teritable 
source of agricultural wealth is in the atmosphere ; if, on the contrary, 
before the azote commingles with the plant, it must unite itself to some 
other .element, the agricultural chemist must turn his attention to the 
search of some new and better method df favoring the slow and difficult 
formation of combinatians of azote. In both of the hypotheses the im- 
portance of manure remains incontestable, but their functions will not be 
so impMtaot If SEote gas is not capable of aaumilation, if it is simply 
destined to temper the action of the oxjgcn with which it is mixed in the 
air, it is evident how important organic matters are in manures, bringing 
as they do the elements of llie azotic principles elaborated by the plants. 
If, on the contrary, the azote of air is absorbed during the act of vegeta- 
tion, if it becomes in this way an integral pert of the vegetable, then the 
mineral substances of manures contain the greatest part of their fertilizing 
properties ; for the azote element would have been abundantly furnished 
by the atmospheric air. Why, then, has the chemist not yet detennined 
this important point, whether gaseous azote is or ia not directly assimiiatcd 
by plants i The great obstacle lies in the difficulties of making the ex- 
periment, which should resolve the question. When the chemist would 
place a plant under a definitive regimen, to ascertain what it obtains from 
the mineral kingdom, whence it extracts a portion of its aliment, it is 
indispensable to measure, to weigh, to anaifze every thing — the air it 
respires, the water which moiatens it, the soil which upholds. M. Bous- 
aingsult and M. Ville use different methods, of which they are tenacious. 
It cannot be denied that M. Boussingault exhibits a great deal of art in 
the process he used in his experiments. He first abandoned the ridicu- 
lous pretension — commonly entertained before him — of measuring by 
default the azote a plant would have absorbed while it lived during a cer- 
tain time in a limited quantity of air. He substituted in its stead, raising 
the plants in a completely sterile soil, and comparing the composition of 
the seed and the composition of the smsU crops so obtained at the expense 
of air and water alone. A handful of earth previously calcined, and 
watered with distilled water, evidently can furnish no organic matter to 
the plant which is developed there ; and consequently, if, after the crop 
ia gathered, the chemical analysis shows it contains more azote .than the 
grains aown contained, it is manifest that this azote, came by the air— this 
result M. Boussingault obtained by experimenting with the seed of clover 
and of peas. 

But in communicating this result to the world, M. Boussingault did 
not pretend to do more than to exhibit the bare fact. He made no de- 
duction to demonstrate that it oame by the air in its normal state, or by 
the rare ammouiacal vapors from which the atmosphere is never exempt. 
U. Vi]la.did not imitate his silence. He studied the question, and found 
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the utote of tlie cropa was ten, tirenty, thirty ^mea greater than the axote 
of the seed. Hovrever, M. Baits<iingHult, purHoing hia reae>n:hea, (using 
a ditTeient method,) attained diametrically opposite TeaultB, or results 
which are completely negative. To avnid any objection which might be 
urged on thegiound olthe permanent eommuuication of the apparatus nith 
the external air, he planted the objecu of his experiments in a completely 
closed Tase, and furnished them in the beginning nith the quantity of 
carbonic acid and of water necessary to their nlimentation during the 
whole course of their development. The apparatus was thus made ex- 
tremely simple, being nothing but a large glass globe, capable of holding 
some sixty or eighty quarts ; he placed in the bottom of the globe (after 
having made it sufficiently humid) a certain quantity of pumioe stone, 
pounded, which had been washed, heated red hot, and, after it had cooled, 
mixed with the ashes of hBrn-yard manure, and of seed similar to those 
about to be planted. The opening of the globe wss immediately covered 
with acork, which was itaeif covered with a caoutchouc cap. Forty-eight 
hours after this had been done the cork was again removed, and enough 
pure water added to l>athe the base of the pumice stone, which had been 
disposed in a heap. Then the seed were planted — they being igserted in a 
glass tube, which guided them to the place where they should lie. After 
the seed were introduced the globe was again closed, and, when the seed 
had germinuted sufficiently, the confined atmosphere was charged with 
carbonic acid gas, by substituting in the place of the cork a second globs 
Euperposed on the first, having about one-tenth of the capacity of the 
first, and containmg the acid gas prepared beforehand ; the juncture be- 
tween them was then filled with sealing-wax, and half of the apparatus 
was buried in the ground. The experiment was now ahandened to itself, 
ftod the experimenter had little more to do besides to observe the plants' 
progress, to take advantage of the opportune moment to transfer them to 
his laboratory. The result of M. Boussingault's experiments la, that there 
is no azote fixed in an appreciable quantity during the course of the vege- 
tation : the azote of the seed passed into the plant, the asote of the air re- 
mained fixed in the air. M. Ville urges that a positive result is of more 
importance than a mere negative result ; that he has, to sustain his posi- 
tion, the fframme of azote which he discovered in the plants he rearEd on 
a perfectly sterile soil ; besides that, during his experiments, he ascertained 
the circumstances in which U. Boussingault placed his plants are pe- 
culiarly unfavorable to the health of the plant, and to the exercise of the 
function of assimilating — they pervert the function whose office they both 
are studying. 

This discussion, although no positive results were attained, will never- 
theless be read with interest. 

The following is sn abstract of a communication previously presented 
to the French Academy, by M. Ville, on the absorption of nitrogen r^ — 

After stating that it has often been asked if air, and especially nitrogen, 
contributes to the nutrition of plants, and, as regards the latter, that this 
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quortionha! always been snsvered n^atiTdy, the anthoT Temaiks that it Is, 
hoverer, known that plants do not draw all their nitrogen from the aoi), 
the crops [aoduced every year in manured land giving a greiler proportion 
of nitn^en than is contuned in the BOil itself. The question which he 
has proposed to himself for solution is. Whence, then, comes the excess of 
nitrogen which the crops contain, and, in a more general manner, tho 
nitrogen of plants, which the soil has not furnished i He divides his in- 
quiry into the three following parts : — 

First. Inquiry into and delerminstlon of the proportion of the am- 
monia contained in the air of the atmosphere. 

Second, Is the nitrogen of the air absorbed by plants ? 

Third. Influence on vt^etation of ammonia added to the air. 

1. The author remarks, that since the obBErrUiOD of M. Theodore de 
Saussure, that the sir is mixed with ammoniacal vapors, three attempte 
have been made to determine the [roportion of ammonia ia the air ; a 
miUiOQ of kilogcanmes of the air, according to M. Oiayer, contain 0.338 
kil. ammonia; according to Ur. Kemp, 3.SS0 kit.; according to H. 
FreseniuB, of the air of the day, 0.098 kjl. ; and of night air, 0.169 kiL 
Ee states ^t he has shown the cause of th««e discrepancies, and proved 
that the qoantity of ammonia contained in the air ia 22.117 grms. for a 
million of kilogrammes of the air, and that the quantity oscillates be- 
tween 17.11 grms. and 29.13 grms. 

2. The author states that, though the nitrogen of the air is absorbed by 
plania, the ammonia of the air contributes nothing to this absorption. 
Not that ammonia is not an auxiliary of vegutation, but the air contains 
BCarcely 0.00000ODZ21, and in this prc^)ortion its effects are inappreciable. 
These Gonclusttma are founded upon a great ntunber of experiments in 
which the plants lived at the expense of the air, without deriving any 
thing from the soil. For the present he oonfines himself to iHying down 
these two conclusions l — I. The niln^n of the air is absorbed by plants, 
by the cereals, as by all others. 2. The ammonia of the atmosphere per- 
forms no appreciable part in the life of plants when vegetation take* 
place in a limited almoaphere. After describing the apparatus by means 
of which be carried on his experiments on the vegetation of plants placed 
in a soil deprived of o^;amc matter, and the manner in which the experi- 
ments weie conducted, be adduces the . results of these experiments in 
proof of the above conclusions, 

3. With reference to the influence of ammonia on vegetation, the au- 
thor states that, if ammonia be added to the air, vegetation becomet 
remarkably active. In the proportion of four ten-thonsfutdtha, the influ- 
ence of this gas shows itself at the end of e^ht or ten days, and &om this 
time it manifests itself with continually increasing intensity. The leaves, 
which at first were of a pale-green, assume a deeper and deeper tint, and 
for a time become almost black ; their petals are long and upright, and 
their surface wide and shining. In short, when v^etation has arrived at 
its proper period, the crop is found for beyond Qiat of the same plants 
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growing in pure air, and, weight for weight, thef contidn twice as much 
nitrogen. Besides these generul effects, there sre otheie which ate more 
Tariable, which depend upon particular conditiona, but which are equally 
worth}' of interest. In fact, by means of ammonia we can not oid; stim- 
ulate Testation, but, further, we can modify iu course, delay the action 
of certain functions, or enlarge the development and the modification of 
ce^t^n organs. The author further remarks, that, if its use be ill directed^ 
it may cause accidents. Thoae which have occurred in the course of his 
experiments appear to him to throw an unexpected light upon the mectian- 
ism of the nutrition of plants. They have at least taught him at the ex- 
pense of what care ammonia may become an auxiliary of vegetation. 
These experiments, which were made under the same conditions as those 
upon the absorption of nitrogen, are then described, and their numerical 
results given. 

To the conclusions already stated, the author adds, that there are periods 
to be selected for the tinployment of ammonia, daring which this gas pro- 
duces different effects. If we commence its use when several montlis 
intervene before the Sowering season of the plants, it produces no dis- 
turbance ; tliey follow the ordinsry course of vegetation. If its use he 
commenced at the time of flowering, this function is stopped or delayed. 
The jilant covers itself with leaves ; and if tlie flowering takes place, all the 
flowers ore barren. 

ON THE CULTITATION, USES, AND ANALYSES OF MADDEB. 

The following communication, addressed to Dr. A. A, Hayes, of Boston, 
by Mr. Cames, of Lowell, has been published in the Scientific Amtriean: — 
LowxLL, Mass. 

At the request of Dr. S. L. Dana, of this city, I have made several analy- 
■ea of different kinds of madder ashes, with a view to discover, if pos- 
sible, the reason of the superiiHity of the Avignon madders. By the ad- 
dition of carbt. lime, even to Turkey madders, the colors are improved in 
atability and brightness ; the French madders, as imported ground for use, 
need no such addidon. The otiject of these analyses was to show whether 
there existed in French madders a larger amount of carb. lime than in the 
other varieties. 

There are several theories as to the function of the chalk ; by some it is 
supposed to act by saturating an acid present ; by others it is thought that 
the combination of two different bases with the coloring matter gives 
much more sohdity to the dye, in consequence probably of a greater in- 
solubihty in the compound formed. Experiments made by M. KiEchlin 
— the celebrated cahco printer of Uulhausen — seem to prove that in all 
instances of madder dyeing, under the influence of chalk, a certain amount 
of lime becomes added to the aluminous mordant, and in the subsequent 
clearing with a soap bath some of the alumina is removed, and there re- 
mains upon the fibre of the cloth a combination of the two eaxtlu, lime 
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and aluminB, in atomic proportions, or nearly ao. The madden subjected 
to analysis were American, ATignon, and Turkey. The American -was 
grown in Montague, Mass., on the farm of Martin H. Clapp, and the roots 
used were of four years' growth. The land upon which it was grown is 
the "inlerTBl" lying near the Connecticut River; it was treated with 
twenty loads of strong green manure, and one hundred pounds of plaster 
to the acre ; Indian com was grown upon it the year previous to planting 
-with madder. The next year the manure and plaster were applied as be- 
fore, and the madder roots planted. The crop was cultivated the last 
three years in the same manner as potatoes, with the addition of one shoT- 
el full of weU- rotted manure and a little plaster to each hill, late in the au- 
tumn of each year. The different samples were burned in a muffle, 
■without regard to the percentage amount of ash which each Tariety 
yielded. 

The different ashes were found to consist of 

American. French. TurHey. 

Chlo. sodium, 2.6! 3,76 1.71 

Carbt. potassa, 7.45 4.*0 6.60 

Carbt. soda, 39.23 

Silica, 8.48 

Phosphate lime, 12.76 

Carbt. lime, 23.39 

Carbt magnesia, 6.03 i 3.-14 

Alumina, - 3.GS - i 

99.96 99.97 99.97 

The American madder, when treated with from 4 to 6 per cent, of chalk, 
gives colors every way superior to the best French. The "pinks" and 
" roses " stand the process d' A visage, fnmisliing colon which are more 
"pink" and "rosy " than the French; it also furnishes a puiple of a 
much more desirable shade than that obtained from the French. Used 
in equal weights, the American gives deeper colors than the French, show- 
ing a greater percentage of coloring matter. The ground French maddpr, 
aa imported, wiU, if treated with an additional amount of carbL lime, 
furnish colors wt)icb are inferior to those produced by the same article 
witbout this addition. 

The Fi«nch madder will, if treated with a dilute acid, effervesce strong- 
ly. This effervescence will not take place by treating any other of the 
ground woods or plants used in dymng in the same way, and seems to 
indicate the presence of a free carbonate. The Dutch madders have al- 
ways needed an addition of carbt. lime to produce brilliant and "fast" 
coloiB, but within a few years Dutch madden have been imported ground 
on the French process. These do not need any addition of carbt. lima. 
The Dutch madden, as formerly imported, will not effervesce when treated 
with a dilute add. Tlie new "Butoh roots ground gn the French pro* 
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cess," when treated in the «ame maimer, show evident signs oE the pres- 
ence of a carbonate. 

It would seem aa if all that U needed to obtain as good a reputation for 
the American madders as any in the world, is to have them ground on 
the French process, which, Trom the deportment of the different Tarieiies 
of madder when treated with cacht. lime, would lead to the supposition 
that there is a certain amount of carbt lime added to the best French 
roots during the process of grinding. 

There seems to be a fair inducement for the farmers and growers of 
New Bngland to cultiTate madder ; far although Mr. Clapp labored under 
many disadvantages, such as building and procuring an entire set of ap- 
paratus, drying kilns, &c., and obtaining but about one-third of a crop 
from his land as compared with the crops raiacd in Western New York, 
etill he lost only the interest on the land cultivated. 

ON THE ANALYSIS OF THE ASH OF LEMON JUICE. 

In a- communication to the London Chemical Society, Mr. Witt referred 
to the difference of opinion as to the cause of the value of lemon-juice as 
an anti-scoibutic. some attributing its effect to the acid, and others, with 
Dr. Qarrod, believing that it supplied potash lo the constitution of the 
patient. The author had found forty-four per cent, of potaah in the ash, 
along with lime and other substances. The whole quantity of the alliali 
in the juice was very small, only 1.7 graioa in 1000 of the liquid. Dr. 
Bence Jones espressed his conviction that the action of this comedy was 
. not due to the very small quantity of potash it contained, but rather to 
the citric acid, which had an effect upon the system analogous to, but much 
lees than, that of oxalic add. 

PREVENTION OF THE RAVAGES OF THE SHIP WORM. 

A plan for the preservalion of submerged timber from the attacks of the 
" worm " has been devised by Mr, Swan, of California. He claims that 
it is both cheap and effectual, and a committee haa been appointed by the 
California Academy of Natural Sciences to investigate the matter. A ma- 
rine railway to which it was applied remains, at the end of eighteen 
months, perfectly sound ; while limber by its side, or the same species of 
wood, has within that period twice required renewal, having been fairly 
•' riddled " by the Teredo. It is simply the application of a mixture of 
asphaltura, {one hundred parts,) sulphur, (forty parts,) and arsenic, 
(twenty parts,) used as a paint, the asphaltum being melted, the other 
materials stirred in, and the whole applied hot with a common brush; 
the wood mu9t of course be dry. If this ^ proves to be as effectual as the 
trial here seems to promise, the value of the discovery can scarcely be 
overrated. — Cam. to Bot. Society A'af. Hit., iy Dr. Ayrea. 
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OH THE FEBCENTAGB OF TAMMM IN DtFFERBHT SUBSTANCES. 

Th« following article is contributed to the Polgtachnachei CaiiraOlaU, 
by Prof. Fehling : — 

Among the Tnrioas (mbBtancea which precipitate tannin from solution, 
iucli as gelatine, quinine, animal akin, &c., the latter has hitherto been 
recommended as the moat appropriate for determining the percentage Of 
tannin. This method of Taluation has been prefened, because it lepresenla 
in 'miniature the operation to which the results refer. There are, however, 
no detailed directioni for its application ; and in repeated trials made br 
the author, under ft Tariety of conditions, he has found that the tannin is 
never perfectly precipitated, and that the solutions soon become mouldy- 
Experiments with solution of quinine, freshly precipitated oxide of iron 
or alumina, did not give more satisfactory restilta. He then tried gelsttne 
in solution ; and instead of weighing the precipitate ohCaiced, by addii^ 
tut exceM of gelatine, preferred adopting the volumetrical method, estiiiut- 
iug the quantity of solution of gelatine of known centigntde value re- 
quired to preciiHtate the tannin. For this purpoae, it ia indispeneable that 
Ute precipitate should separate readily ; but with moat kinds of tannin 
this ia not the case. The author has found it adTautageons to use a dilute 
soltition of gelatine, and to haTc the liquids quite cold. His mode <rf 
operating is as follows : — 

The solution geUtiiw is prepared by digesting ID grms. of drjr gelatine 
(containing about 18 or 19 per cent of water) in water for twelve booia, 
and then applying beat until the solution is eomjdete. The Tolnme is 
then made up to 1 litre. 

For the puipoae of determining the centigrade value of the gelatine so- 
lution, 0.2 grm. of pore tannic acid, dried at 212° F., is dissolved in 100 
or 120 gnus, of *water, end the gelatine solution added irom a graduated 
burette until the precipitation is complete. Filtration is - generally neces* 
tory towards the end of the operation, or, as a substitute, the following 
plan may be adopted : — A narrow open glass tube is covered at one end 
with some tolerably thick linea bottnd tight by a cord ; on immersing thia 
covered end in the liquid, and sucking out the air by the moutli at the 
other end, a portion is rendered clear by passing through the linen, and 
may be poured into a tube and tested with gelatine. 

The author found that the 0.2 gim. of pure dry tannic acid required 
from 32.6 to 33 cub. centims. of the gelatine solution for perfect precipita- 
tion ; when the gelatine solution is some days old, a larger quantity it 
necessary, 3S, 38, or even 10 cuK centims. It is therefore necessary in aU 
cases, when the gelatine solution has been kept any time, to detemiiiM 
it* centigrade value by means of tannic acid immediately before making 
' any experiments with it. 

If it is required to estinute the value of oak or other barka for tanning, 
they are first dried in a warm room, powdered finely, digested in quan- 
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tides of 10 gnna. irith warm irater, and exhausted bj means of a dis- 
placemest apparatua, constructed of a tube 2 feet long, 1 inch wide, and 
drawn out at the lover end, wMch is loosely stopped with cotton wool. 
Some snbstunces may be iiltioduced dry into thia apparatus, and^hausted 
by warm or cold water. The extraction may likewise be facilitated by 
the pressure of a column of water, applied by fitting a narrow glaaa tube 
with a cork into tlie upper end. 

In tuoetcoaea, the extraction is completed in one or two days. When 
the (^icratian is properly condacled, the iiiumtity of liquid extract amounts 
to half a pound or a pound. It is then treated with gelatine solution so 
long as a precipitate ia produced. A few drops of dilute hydrochloric acid 
facilitate the separation of the coaguliuo. 

The quantity to be taken for an experiment of substances rich in tatmiiii 
' inch as galla, is about O.S or 1.0 gnn. A simple calculation ^ves the 



The author states that he has adopted this method in repeated examinS' 
tions of tanning materiala during the hut ten years ; he has found the re- 
sults tolerably constant, and, notwithalanding its apparent imperfection, 
more trustworthy than any other yet known. 

He estimates the i^tive Tolue of sereial subatances of this kind aa 

Fine bark contains from 5 to 7 per cent, tannin. 

Oak bark contains 9 " " 

Beat oak bark contain* 10 to 2! ■■ " 

Galls nuta contain SO to 33 ■• " 

Alci^o galls AAitain SO to 66 " ' " 

Chinese galls contain 70 " <" 

These data at least admit of comparison with each other, 'and indicate 
with tolerable certainty the respective Talue of these subatances to the tan- 
ner. This method of raluation is indeed based upon the assumption that 
the same kind of tannin exists in all these aubatancea. It is, however, 
extremely probable that this ia not the case ; but, at the same time, it may 
ftirly be assamed, that if different kinds of tannin combined under simi- 
lar conditions with difierent quantities of gelatine, they will also combine 
nnimal skins in the same relatire proportions. If, therefore, this mediod 
does not indicate the absoltite percentage of tanniu, it still gives the per- 
centage value of the substance examined ; and it is preciaely thia which 
the tanner requli^ 

It is another question, whether gelatine solution precipitates all the 
substances of the tanning material which combine with the skin i and it 
theref<He remuns to be determined by experience whether such a method 
of valuation is sufficient for the purpose of the tanner. 
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COLOBINO MATTEB OF FLOWEBB. 

This qnestioa has been studied by Beveral chemigts, and still is, beyond 
doubt, one of the most obacuie subjects in Tegetable chemistry. Botanists 
haie long admllted that flowers owe their color to two coloring princi- 
ples—a blue, called ej/onic, and a yellow, called xantAic. For some time 
the blue color of blue flowers was attributed to pr^pence of indigo ; but 
Chevraul showed that this blue is always reddened by acids, which fact 
>etj the ind[go theory aside. 

MM. Fr^my and Cloez have isoluted the blue principle, and they call it 
cyanine. To obtain it, they treat with boiling alcohol the petals of the 
violet, OF iris, until the flower is colorless and the liquid takes a fine blue 
tint. The tint disappears soon, but reappears on evaporating the alcohol 
in the air ; on pouring water into the product of this evaporation, a resin' 
oua substance separates ; the coloring matter remains in solution, end may 
be precipitated by acetate of lead ; the predpilate is green ; it is washed 
with a large amount of water, and treated with sulphuretted hydrogen, 
which removes the lead, and leaves the cyanine in solution. It ia gently 
evaporated in a water- bath, absolute alcohol is added, and then the cyanine 
is precipitated in bluish flocks by ether. This coloring matter ia un- 
crystallizablej acids turn it red, alkalies green ; it combines with lime, 
baryta, &c. ; sulphurous, phosphorus, and other acids, discolor it ; it re- 
sumes its blue color through the presence of the oxygen of the air. 

The coloring matter of roses, peonies, some dahlias, Kc, is a modiflca' 
tion of cyanine ; the vegetable juices have an acid reaction, {which 
changes the blue cyanine to red;) while the juices of blue flowers are neu- 
tral. In the presence of alkalies, the rose colot' becomes, first blue, and 
then green. 

The yellow coloring matter has no relation to cyanine. There ate two 
different substances — -one insoluble in water, xanthine ;' the other very 
soluble, xanlhtine ; the former is analogous to the resins, and, along with 
cyanine, it produces in flowers an orange color, a scarlet, and a red. The 
zantheine combines easily with oxides ; alkalies change it to brown of a 
very rich oloi and of conaidciable strength ; but acids cause the brown 
color to disappear. These are the three principal coloring ingredients of 
flowers. M. Filhol, who has also studied this subject, confirms the results 
of MM. Fremy and Cluei, He has, however, found that these coloring 
inalters may be disguised, ot even destroyed, by mixture with the juices 
of white flowers. 

M. Pepin, " Chef de Cultures " at the Jardin des Plantes, of Paris, has 
made some curious observations on the change of color which culture pro- 
duces in flowers. He has found that cultivated annuals experience a 
change of tint more promptly than perennial plants, far each year they 
are renewed through the seeds. Such a change ia, however, sometimes 
produced in bieimials and perennials, and rarely ever in ligneous speciee. 
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The annual plants of Chili, Texas, and California, have a strong tendency 
to produce varietieB with white flowers, especially when their flowers pro- 
duce either of the primary colors,— red, yellow, or blue. The same is tme 
of many other ipedes introduced into France. The -vailetiea with white 
color are first produced, and afterwatds the variegated. 

HITBEXIDE AS A COLORING MATERIAL FOB WOOL. 

The following article on an. intereating and important subject ie taken 
fiom the Bulletin de la SociUi Indiatrietle de Malhoaia : — 

" The beautiful researches of Liebig and Wohler upon uric acid and its 
derivatives mado us acquainted with a peculiar BubBtance, to which they 
gave the name of alloxan. This body is obtained by adding very gradual- 
ly 1 part of uric acid to 1 parts of nitric acid, of a speciflc gravity of from 
I.IS to 1.5. The uric acid is dissolved with evolution of nitrogen and carbo- 
nic acid, accompanied by a considerable rise of temperature, which must be 
prevented as much aa possible ; on cooling, the mass becomes nearly solid, 
from the deposition of white granular crystals of slloxan. If tJiese crys- 
tals be drained and dissolved in a very small quantity of water, and ex- 
posed to spontaneous evaporation in a moderately warm room, large, 
brilliant, colorless crystals, in the form of abort right rhombic prisma, will 
be obtained. Alloxan is remarkable for the facility with which it under- 
goes changes when treated with distent substances, and for the number 
of curious compounds thereby produced. Thus, if sulphuretted hydro- 
gen gas be passed through a solution of it, sulphur is precipitated and a 
new body formed, to which the name of alloiajitine has been given ; or if 
its solution be slightly acidulated and a slip of zinc placed in It, the same 
body will be produced' under the iniluence of the nascent hydn^en. 
"evolved during the disaalutian of the zinc. Alloxantine, being sparingly 
soluble in cold water, readily separates in crystals, which may be obtained 
pure by aolution in hot water : for, unlike alloxan, it is not decomposed by 
continued boiling. If 4 parts of alloxantine and 1 of alloxan be disaolved 
in 240 parts of boiling water, and SO parts of carbonate of ammonia be 
added, a very peculiar body will be formed, which will crystallizo on the 
liquor cooling. These crystals are of a beautiful garnet-red color by trans- 
mitted light, and have a beautiful iridescent green by reflected light. To 
this body the name miircxide was given, from the murex, or shell-fish, 
from which it was supposed .the Tynan purple was formerly procured- 
Previous, however, to the experiments of Liebig and 'Wohler, Dr. Prout 
had described the same substance under the name of purpurate of anuno- 
nia, but obtained in a somewhat diflerent way. ijo readily is this body 
formed, that a solution of alloxan will stain the skin purple in conse- 
quence of its production. This fact led its second discoverers to imagine 
that, like the Tyrian purple, it might be employed as a dye-stuff. The 
difficulty, however, of obtaining it, and of fixing il upon the fobric when 
formed, prevented for that time the idea from proving fertile. 
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Some time dnee, howcrei, Dr. Saec turned hig nttention to the sabjeet, 
and led by the tact above mentioiied, that a solutioa of altoxsn Rtained 
the Bkin, came to the condmion, that, b^ impregnating a pece of woollen 
doth wUh dkat anbatance, he might be able to prodoGe the morexide di- 
rectly in the tiwue. He tried the experiment, and aucceeded in djeing a 
piece of cloth of an amaianthiu tint, far moie beautiful than that pro- 
duced tij eoehineaL He cosuDonicated the leeults of his firat ezperi- 
oents, atill incomplete, to M. Albert Schlumbo^er, who bag succeeded, 
by modi^dng and completing the experimenta of Dr. Sacc, in rendering 
the ptoceea, merely indicated by the latter, perfectly practicable. 

Hia proceaa ia aimple enough. He prepares a solution of alloxan, 
formed of SO gnua. of alloxan to each Utie of water, and soaks the tisme 
to be dyed in it. the eSce« of liquid being then squeezed out in the or- 
dinary way, ot by piesaure between rolleia. The cloth ia then dried at a 
gentle temperatnre, and aftn an ageing of twenty-four hours the color ii 
brought out by paadag Ote cloth over a roller heated to 212^ F. For thia 
purpose the drying machines composed of several drums would answCT 
perfectly, the cloth bdng Bucceasively paased over each, the greatest care 
being taken to avoid folds ; woollen yam and wool should be put in a 
etove heated by ateam. Aoeivdiiig as the beat fa communicated to the 
cloth, a tnagniftoent purple tint, far lacae beautiful than any thing hitherto 
froduecd by the ammonlacal preparation of cochineal, or by red dye- 
woods, rOBkm its appearanee as if by magic The intensity varies acavd- 
ing to the strength of the solntion of alloxan which has been employed. 
It is only nccewory to wash the cloth in cold water to give to the ahada 
its full brilliancy. 

M. Sacc found t^at the finest and most vivid shades could only be com- 
municated to the tissues mwdanted with salts of peroxide of tin, and M. 
Bchlumberger haa confirmed this observation. Cloth not mordanted did 
not give very sattfifedoiy wsulta, even after a prolonged expoanre to warn 
and damp tit. He obt^ed the most satis&ctory results 'by soaking the 
cloth in B solution composed of eqnal parts of petchlorideof tinandoxalk 
-add, of a specific gravity of 1.006. In this solution, at a temptiatore of 
about 100° P., the cloth is to be allowed to remain fca an hour, then 
rinsed uid dried, end is then fit to be treated with alloxan. If stronga 
tiolutions of the mordant be emplt^ed, ths« is a coumderable loss of ctdor- 
ing materiid and a deterioration of the shade. This may be atfribnted to 
the }»esenoe of too great an excess of stannic add, which &om ita opacity 
may maA the mureside, or by its add reaction may decompose U.^ This 
is especially the case if chloride of tin be emjdoyed """"** at stannate of 
soda. Experience has shown that fabrics freshly mordanted give better re- 
sults that those which have been mordanted for eome time ; the dejneda- 
tion in purity and brilliancy of lint In the latter may even amonut to 20 
«r 30 per cent. 

Uurexide, as we have already remarked, bdng produced by the kction 
of heat nod ammonia, it occuired to M. Daniel DoUfiu, and the ofiat 
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mambcn of the CMnniiKee fbr the chemical uti appranled bj the SociM 
Xndustiielle of Mulhouae, to rqiort upon the memoin of M. Sohluniber- 
ger, to tjf the effect of expodug a fiece of cloth, treated with Blloxan, to 
the repon of ammoma. The result confinned tixu anticiptttionB ; for the 
color was immediately produced vitJaout the neceaaity of ageing the cloth 
after its impregiiatioii with the alloxan. There can, therefore, be no douht 
that the beat resulta will be obtained in future b; the employment of am- 
moniacal Tapora ; for, beaidea the saving of time, there will bIbo be a eaving 
of «)loTHii. This BubetBDCe is rer; liable to decompose, espedallj in the 
presence of eren minute traces of reducing agenia, eucb as [solachloride 
of tin or anlphurous acid ; traces of the latter aubstance always remain in 
the doth after the operation of hleacbing, no matter how well washed it 
tnaf be, and Would be quite sufficient to prevent the formation of the 
murexide. 

Aq yet, all the attetnpta that have been made to communicate the murex- 
ide- purjje to cotton or ailk have failed, that lubstance having an affinity appa- 
rently only for wool, to which it gives a permanent and durable dye. Sunlight, 
■o destlucciTe to other purples, eppears to have but little action upon that 
of the murexide ; a piece of cloth dyed of a rose color bad ita tint scarcely 
altered by expoaure to the full oUioD of the atrongest sunshine during two 
days, and the color waa only fully discharged by an exposure of more 
Qian two mimtha. Boiling water and steam completely destroy the color 
jsoduced upon cloth mordanted with aalta of tin ; the decoloration com- 
mences in boiling water at a temperature of about 1SS° F., and augments 
with the increase of temperature. This destruction of the dye is caused 
by the action of the mordant ; for clotiidjed without the use of mordant not 
only aupporia to a certain extent the action of bdling water, but even ac- 
quires a more uniform, and perhaps a more beautiful and deeper, tint than 
that given by piqwied woollen fabrics. Further ^perience may show that 
liot water and the application of ammonia alone may be advantageously 
substituted for the mordanting and the passage over heated cylinders. 

Cold alcohol or ether have no action on murexide purple; the fotnter 
liquid desOoya it at boiling temperature, without being colored purple as 
ia water. Alkalies, especially in a caustic slate, are very destructive to it ; 
if a ^ece of cloth dyed with murexide be dipped into a solution of caus- 
tic soda, it assumes a violet-blue color, and is then decolorized. Soap, 
acting aa a weak alkali, after a time alters it. Chlorine has no immediate 
action upon it, at least not in weak solut one. Acetic and oxalic acids are 
not HufFiciendy energetic to immediately discharge the color. Hydiochloric, 
nitric, and suli^uric adds act as decolorizerH ; nevertheless the latter acta 
less quickly than the iirst two ; and what is singular, the color almost de- 
Btrojed by sulphuric acid reasaumea a rose- violet by jmmeraing the tissue 



Bichromate of potash, chlorate of potash, acetate of lead, acetate of 
alumina are without action upon murexide. This is not the case, 
however, with reducing compounds, such aa protochlotide of tin. 
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iulphtiict of Nirmoninm, protosnlplmte of iron, -which destroy the tom 
tint very laiddly ; the piotochloride of tin prodaces a blae tint before it 
de •olorizcs it The reduction of the mutexide giTea birth to a new sub- 

■tanc*, wbc ', in ita turn, may reproduce that substance bj a properly 
condnct^d osidi»ition. 

From these reactions it is evident that the rose, emaranthua, and pnr- 
ple shades produced with the muiexide, and which exceed those produced 
by all other means in richness and brilliancy of tints, have also the ad- 
vantage of being the most solid and durable, an advantage which will no 
donbt be soon appreciated. 

We have now to speak of the sources from whence the supply of uric 
acid may be obtained, should the employment of murexide become goi- 
eral. At present the price of that sulatance, which has never hitherto 
become an article of commerce, would be so high that the mnrexide-pur- 
ple would be fai more eipensive than that produced with cochineal ; but 
if we recollect that, independent of the excrements of serpents, fnnn 
■which hitherto uric acid has been made, those of pigeons, and especially 
of all carnivorous birds, silkworms, &c., and above all Peruvian guano, 
which may be obtained in immense quantities, are very rich in uric acid, 
and it may be produced from them at a very moderate price as soon as it 
becomes an article of commerce. No doubt, if necesaary, fowls might be 
BO fed as to produce it in much larger quantises than they do naturally. 

Connected with this part of the eubject, we may mention that, in (ha 
making of the alloxan from the uric acid, a considerable quantity of the 
former remains in the acid mother-liquid, from which the crystals of al- 
loxan eeparate. This portton could not be used to impregnate tissues, in 
consequence of the nitric acid present, and would cause a considerable 
loss of material, and a considerable enhancement of the cost of the dye, 
unless it could be utilized. If a piece of zinc be introduced into the acid 
mother -liquid, alloxantine will be formed, which may be recovered by 
evaporating the liquid and allowing it to separate out. This subetance, 
as we have before remarked, will also produce the purple color, and a 
naiiture of it with alloxan will afford the best conditions for ita production. 
M. Schlumberger has indulged some curious speculations relative to the 
existence of this coloring matter ready formed in nature, which it may be 
Interesting to notice. M, Sacc has found that poultry, and especially 
birds with very brilliant plumage, such as the different paroquets, do not 
produce sensible traCES of uric acid during their period of moulting, whilst 
the quantity is very large when their feathers are fully developed. The 
question naturally auggeata itself. What becomes of the uric scid in the 
former case? May it not be transformed by some as jet unknown meta- 
morphosis in the animal body into a substance like alloian, capable of col- 
oring the feathers ! Murexide, as we have observed, is green by reflected 
light ; a subatance, then, which gives violet (red and blue) and green (yel- 
low and blue) can undoubtedly produce all shades of colora, which an 
made up of those three colors. How cuiious if it should hereafter be 
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fintnd that murexide wtu indeed the source of all the varied hues of biids' 
plumige I Still Turtber, it & chiefly those hhihih N which have but one 
meaiiB of exit foe theii ezccementB, and who produce large quantities of 
uric acid, that exhibit a display of coloring. Thus, for example, we have 
the skin of the Bcrpent and lizard, the scales of flab, the wings of butter- 
flies, often colored in the moat gorgeous manner ; whilst the akina of the 
mammalia are dull, and without the iridescence and metallic lustre which 
Bie so characteristic of Uie coloring of some of the classes of animals men' 
tioned. Thwe are, however, mere apeculationa, but they neTCrthelesi 
lead to a very unexpected supposition. The ancients were acquainted 
with a process for dyeing wool of a fine purple, which has heen lost to out 
days, or at least is only practised in the East. Tradition, however, tells us 
tlmt this beautiful purple tint was produced hy pounding a quantity of 
■mall shell-fish, and adding to the mass either a quantity of urine in the 
■tate of putrefaction, or water in which some of the same ahell-fiah has 
been allowed to putrefy. The cloth soaked in the liquid produced by 
these mixtures only developed the beautiful purple color, after long expo- 
•ure to the air, and probably to beafr This mode of producing the c^or 
■o strikingly resembles that by which the new color of murexideis pro- 
duced, that one is tempted to believe that the Tynan purple was produced 
by that substance, and that, many centuries before the beautiful discovery 
of Liebig and Wohler^ murexide was formed by the action of ammonia in 
the putrid matter employed upon substances derived from the uric add 
which must exist in the intestiuea of the shell'fish pounded up. 

ON THE ACTION OF CITRIC, TAKTAHIC AND OXALIC ACIDS ON 
COTTON AND FLAX FI6BKS UNDES THE INFLUENCE OF DBT 
HEAT AND PBESSOHE OF STEAM. 

Mr. Culvert has observed that when two to ^our parts of these acids are 
dissolved in 100 parts of water, and linen oi cotton dipped into thesoluUon 
obtained, and afterwards dried in the air, they, on exposure to certain 
tempentnres, completely destroy the tenacity of the fibre. This action of 
o^anic adds is interesting when it is known that it takes place even at the 
low temperature of 180^212° and 260° F. He also found that cotton 
■^ flax fibres, when prepared as above and then submitted to the influenco 
of ateam of three lbs. pressure, were destroyed. 



Dr. McAdam, in a communication to the British Aasociation, stated' that 
an experiment where 100,000 cubic feet of air were analyzed, and one 
recently undertaken by him, where 60 gallons of rain water were exam- 
ined, having (ailed to yield a trace of iodine, he was inclined to think that 
atha and more carefully conducted experiments were required befoie tha 
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■tatemant idTsnced by Chndn— that an aj^ieciable amoant ofiodioe wu 
pment in the atmosphere — could be admitted. The author liad found a trace 
of iodine in 100 gallons of the water used for domeBtic purpoees is Edin- 
burgh, M also in about 60 land plants, some of which were edible, — ancb 
M potatoes, wheat, bailey, oata, beans, peas, pears, apples, and gonsebenies. 
The preaenc* of iodine in the food of animals necessitated its introduction 
into the system of the animal, and, for a time at least, its retention there. 
The Bath(»' accordingly found iodine in the cat, the dog, the pig, the cow, 
the hone, and man. In erery instance but one, muscle waa the only part 
of the animal frame employed. In the horae, however, the lungs, liver, 
bean, spleen, and kidneys, as well as the muscle, were examined, and 
each tn^an yielded iodine. The milk and blood of the cow ar 
tgga gave a like affinnative result The passage of iodine &om the ai 
tystem had also occufaed the attention of the author. Sy weari 
■taivhed gauze leepiiator for nx nights, (about SO hours,) it w 
ftom no blue or rose tint being imparted to the gauze, that no iodine bad 
left the system by that road ; whilat other experiments showed that the 
iodine compounds accompanied the other saline matters in their passage 
from the animal. Ho direct experiments had been made ou aoila ; but 
considering that iodine is uniformly a constituent of limestone rocks, and 
that these are always present in and applied to soils, the author believed 
fliat the latter muit, to a greater or less extent, cont^ iodine. 



U. Felouze, the son of the distinguished chemist of that name, proposes 
to list an oily Quid consisting of a mixture of CBibo-bydrogons, especially 
of benzoine, Sec,, aa a substitute for oil of turpentine in painting. He 
obtains this fluid, which boils from 100 to 168'' centigrade, by the distil- 
lation of caonel coal, by means of sur-heated steam. This liquid is color- 
less, very fluid, and completely volatile, leaving no stain upon paper, and 
is not altered by exposure to the light. It baa a penetrating smell, which 
leminde one of common coal gas ; but this entirely disappears when it 
has evaporated. A number of comparaUve experiments have been made, 
with the object of comparing it vrith oil of turpentine, by a committee of 
the Society d'Bncouragement of Paris, all of which have resulted in 
showing that walls, woodwork, &c., painted with the essence of coat, 
dried far more rapidly, and the smell disappeared sooner, then where es- 
Bence of turpentine was employed. For example, in one case where the 
coal essence and oil of turpentine were respectively mixed with three 
times their volume of oil, and employed under exactly similar drcum- 
ataacea, the smell of the essence of coal was completely dissipated at the end 
of three days, while that part painted with the turpentine mixture had 
•till a tuong imeU, and waa not completely dry. The introduction of 
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n oil would be of great importance, not onlf in a wramenaal point 
n, bat la s hjgieoie one alao. — BtiUeU» ie la Sotiiti cC Eaaauragt- 



UELTITfO POINT AND TRANSTOBUATION OF SVLPBCTB. 

Sir B. C. Btodie, F, It. 8., rend a papa cm sulphur, at a tecent meet- 
ing of tbe London Boyal Societf, in the course of which lie lemaiked 
that> in the various treatises of chemistry, ^eat disciepancica exist respect- 
ing the melting point of sulphur, so much so that he was ledto make aer- 
ial experiments, with the view of diacorering, if possible, the true laws 
which regulate tbe transformation of snlphur and its liquidation'. The 
melting point of sulphur varies according to its allotropic condition. This 
condition is readily altered by heat, and invariably, without peculiar pre- 
ca-utions, by melting. Hence the tcmpcrstiire at which sulphur melts ia 
different from that at which it will solidify, or at: which, having been 
melted, it will melt again. The melting point of tbe octohedral sulphur ia 
114.S°. But from the facility with which this sulphur, when heated even 
below its melting point, passes into tbe sulphur of the oblique system, 
this fact may readily be overlooked. When this sulphur, even in the 
shape of fine powder, is heated for the shortest time between 100° and 
111.5°, this change cannot be avoided, foe the transformation of large 
crystals a longer time is required. At a certain point tlie crystals become 
opaque, and are often broken in pieces at the moment of the change. 
"When sulphur has been converted by heating a sufficient length of time, 
it acquires a fixed melting point of 130°. This is the melting point of 
the oblique piismatic Bulphui. If sulphur thus converted he carefully 
melted ao as to raise the temperature as Uttie as posuble above the melting. 
p<nnt, no sensible difi*ercnce will be observed between the point of melting 
and that of solidification. To obtain this fixed melting point of 130°, 
care must be taken that the transformation of the sulphur has been thor- 
oughly effected. If this be not done, it may melt at any point between 
111.5° and 120°. If, however, the temperature of the melted sulphur be 
raised above its melting point of 120°, the point of solidification will be 
altered, and wiU lie even below the first melting point of 1U.S°. The 
Bulphur which is Insoluble is bisulphide of carbon. IJbis is prepared 
by extracting the hardened viscid aulphur with that re-agent, which 
has a melting point considerably above 120°, but which the author has 
not been able to determine with precision. It ia stated in chemical 
treatises that the opacity, which on solidification cornea over the melted 
sulphur, is due to the transformation of the oblique prismatic into the oc- 
tohedral sulphnr, and the consequent disruption of the crystaL To this 
cause is also attributed the evolution of heat, which has been observed in 
■olid sulphur immediately after cooling. There are, however, no sufficient 
grounds for this view, and some of the observations are decidedly advezsa 
to it. On extracting melted sulphur which had become opaque with the 



D^iiiicdbt Google 



298 ANNUAL OF BCIENTIPIO DISCOVERY. 

bintlphide of carbon, traces of insoluble matter were cooatantly found, 
even when the greateet precaution bad been taken to avoid elevation of 
teinpCTature ; wxd lliia opacity appears to be due to the hardening of the 
Tiitcid sulphur, and the consequent deposition of opaque maltera in the 
pores of the cryBtals, which ia quite sufficient to account for it. It re- 
mains, therefore, to ascertain the cause of the evolution of the heat ; and 
on this point the author suggests that, when the sulphur is lempered, the 
change takes place very slowly, and the beat evolved is not perceived. 
This view is conBrmed by a fact that the viscid sulphur possesses another 
■olid form. Sir B. C. B. bas found, moreover, that when sulphur melted 
at a high temperature is suddenly exposed to intense cold, such bb the 
cold of solid carbonic acid and etiier, the sulphur formed is not viscid, 
but solid, hard, and perfectly transparent. When the temperature is al- 
lowed to rise to that of the air, this sulphur becomes soft and flaiitiff. 



OZONE. 

M. Meidinyer, at a recent meeting of the London Chemical Society, 
described the results of some investigations which he undertook, with the 
view of ascertaining the causes of irregularity in the formation of the 
dectnnposition products of water in voltamelric operations. He found that, 
whenever ozone is produced in considerable quantity, tbe volume of the 
evolved oxre*" ^ much less than that which would correspond with the 
hydn^en given off at the same time. The strength of the current, the 
temperature of the decomposing liquid, the strength of the acid, and the 
size of the electrodes, were found to exert a maiked influence on the results ; 
but the deEciency in the evolved oiygen, which was sometimes very con- 
siderable, could not be wholly accounted for by the quantity of ozone 
present; and the author considers that the large quantity of oijgen which 
■ometimes disappears during the electrolysis is retained in the liquid in 
the form of peroxide of hydrogen. 



ARTIFV;IAL P&ODirCTION OP OIL OF 

Strecker showed some years since that styione is the alcohol of dn- 
namic acid. He now finds that it may be readily transformed into its 
aldehyde by the action of air and platinum black. This aldehyde is pure 

. At a late sitting of the Paris Academy of Sciences, M. Casteta, manu- 
facturing chemist at Futeauz, presented a sealed paper containing & 
description of the discovery which he had made of the artificial produc- 
tion of quinine. 
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Hydiate of chlorine, which ia immediately decamposed at ordinary tem- 
peroturet^ and at the piewure of tlie atmoepbere, FemainB foe the moat 
port undecomposed, even at a aummei heat, when enclosed in hermetri- 
cally-sealed tubes, under the ptCBsure of the chlorine which is set free 
from a portion of it which undeigoee decomposition. In such a tube, 
when plunged into water of a temperature of 86°-I0*° Fah., the hydrate 
of chlorine ia decomposed, but hecomea partially restored on Its return to 
the ordinary temperatures. 

This decomposition ia not prevented by the exclnaion of the air under 
the presiure of chlorine gas of the tension of the Htmoaphere ; under 
these circuniBtancee, the deeompoaition takes place as usual at any tem- 
perature above 32° Fah.' 

A tube in which hydrate of chlorine was hermetrically sealed was ex- 
posed to the BUn for a whole eummer'g day. It became fluid, but did not 
indicate decomposition of the water by the setting free of ox^en. 

The author had already obaerred that, during the preparation of Hqtiid 
sulpburetted hydrogen from sulphuret of hydrogen in hermetrically- 
sealed tubes, colorless crystala are aometimea formed, which immediately 
disappear on the tube being opened. 

In two tubes, in which sulphur, but no liquid sulphuretted hydrogen, 
had s^iarated, these crystals were found in large quantity ; they did not, 
however, make their appearance in a third tube, in which the peraulphuret 
of hydrogen was enclosed together with concentrated muriatic add. 
Hence the author concludes, tiiat the crystalline compound, which is no 
doubt a hydrate of sulphuretted hydrogen, mtlrt be produced when a 
small quantity of water is enclosed with hydrate free irom acid ; the 
water then combines with the sulphuielted hydrogen under the preasuro 
of the condensing sulphuretted hydrogen, (17 atmospheres.) Under this 
pressure it is periuanent at ordinary temperatures. If the tube be heated 
in water to 86^ Fab., the compound dissolrea, and rapidly becomes fluid, 
returning to a solid state again on bang cooled to the ordinary tsmpera- 
tore. — Pro/. Wohler Atm. der Chmt. tmd Pharm^ 

IS* 
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BECEKT FROGBESS OF SEOLOGT. 

The nsearchea -which M. Barrsnde has made upon the Silurian systeni 
of Bohemia have recently been published. Thej imbody the fhiita of 
more than twenty yean' labors ; and hia labors and results now place 
him in the foremost rank of living geol<%ists and pslffiontologiats. He 
numbn of fcaails he has collected and described ftcm the Silurian sTstea 
is about 1 200. M. Bnrrande distinguishes eight stages of strata, to which 
he assigns a Silurian age ; four of them he regards aa Lower Silurian, and 
four as Upper Silurian. Of his Lower Silurian stages the two lowenoost 
are azote, the distinctions between them being founded on mineral charac- 
ters, the first being composed of crystalline rocks, and the second of clay- 
slates and conglomerates, similar to the fossiliferous Silurian above them, 
but wholly d^tituta of organic remains. These azoic stages pass into 
each other, and the upper section passes gradually into the fossiliferous 
beds above. The third stage of his Lower Silurian, and the first of his 
fossiliferous horizons, attains a thickness -of 1200 feet, and contains no 
beds of limestone. The fauna of this section is very peculiar ; it is com- 
posed almost wholly of triloMtes and a few other fossils. These consti- 
tute a fauna upon which he lays great stress, and designates aa primerdiai. 
All the species are peculiar to itself, and the genera aie low and rudi- 
mentary, not typical and highly- developed forms. 

In Wales, and some other Silurian districts, this primordial buna has 
also been clearly made out. The rocks which contain it are those des- 
ignated by Prof, Sedgwick as the Lirigula beds. 

The fourth and uppermost division of M. Barrande's Lower Siluriana it 
composed of quaitzose strata, with schistose alternations. Cephalopoda, 
Gasteropoda, Acephals, Brachiopoda, a few corals, starfish, crinoids, make 
up, witK trilobilcs, the fauna of this group in Bohemia. Ttilobites pre- 
vail above all other forms, and here attain their maximum development. 

Of the four stages of the Upper Silurians in Bohemia, the three lower 
divisions are typically calcareous, and the culminant section tchistose. 
The lowermost stage is astonishingly rich in fossils, contuning betweoi 
fioa and 600 species. The second stage presents a decreasing fauna, and 
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in the third flgheg commence, and brachisj)oda have became rare. Id the 
ttppennofit stage the commuoity of species is reduced to the trilobites, 
and the entire fHuna is poverty stricken. Traces of vegetables also indi- 
cate some considerable cliangea in the conditions of tlie sea-beds. 

M. Bairande definitely aettlea the fact, that the trilobite undergoes 
metamorphoiea in the coucae of its existence as an individusL He has 
demonstrated the fact in the case of sixteen genera and twenty-eight 
■pecies. The degree of change is variable, and its intensity is comparable 
iritb the phenomena In existing Crustacea. Among other points, M. Sar- 
rande has made out the probable eggs of these animals. As to their mode 
of life, he is opposed to the opinion that they lived in ahaUow Water along 
the coast, and distinctly prcnounces against the supposition of their pais- 

Prof. Forbes expresses it as his opinion, in regard to the extinction of 
■pecies in geological time, that every year's research makes it more and 
more evident that it is simply the result of the influence of physical 
changes in specific arrears, and depends upon no latv of inherent Limitation 
of ponrei to exist in time. 

M. de Archiac and Haime are.abont to publish an extenjuve work om 
the fossil animals of the nummulitic rocks of India. 

The enormous increase of palaMintoli^cal observations may be meas- 
tued by a comparison between the number of British fossils catalogued a 
few y^ra since and the number at present recognized. The number of 
plants recorded in 1843 wasSlO; in 1893, 692 are cited. The increase is 
chiefly among the Mesozoic and "Pertiary types. The Forapienifera, of 
irhich 82 were mentioned in the list of 1313, has inctesacd to more than 
168. Of Zoophytes, thonumbei has inereasedfrom 183 to438 1 ofBryozoa, 
117 new species have been added;' of Echinodermita, 213 ; of Cirripedia, 
21 ; Crustacea, about 190 ; Brochiopoda, 200 new species ; of Irlonomya- 
rian Bivalves, about 250 ; and of fossil insects, the number has also lai^y 
increased. This increase it must be remembered pertains only to the 
British Islands. 

Says Prof. Forbes, in his addtess before the London Geolopcal Society, 
" Every geologist, whose studies have been equally or nearly directed to 
the organic phenomena of the three great sections of time usually received, 
PalsDzoic, Mesozoic and Tertiary, cannot fail to have been struck with the 
greater value of the difference between the first, or oldest section, and the 
two newer divisions, taken together, than between the first and mid- 
dle terras, and between the latter and the last. The degree of organic dif- 
ference between the Upper Mesozoic and the Lower Tertiary epochs is 
rather more, but only slightly more, than the degree of difference between 
the lower and upper sections of the great Mesozoic period. But the gap 
between Paleozoic and Mesozoic, although the link be not altogether 
broken, is vastly greater than at any other of the many gaps in the known 
•eties of formatjons. I am one of those who hold, a priori, that all gaps 
aie local, and that there is a probability at some future time of our dis- 
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covering gndoally, lomewhae on the eaith's cnut, eridences of the miM- 
ing link*. AU our exporienee and knowledge, theoretical and practical, 
warrant the affirmatioD, that at every known stage of geological time there 
were sea and land. Eien thoae who believe in a primeval azoic period 
will haidlj sanction the auppositioD that there haa been any lepetiiion of 
Bzoio epoch) aince the Unt life-hearing era commenced ; and if bo, and if 
there were alwaji Ma and land aince the commencement of the Btat toe- 
ailiferoua formation, we are warranted in aasuming that both earth and 
water had their faoiuu and flora). All geological experience goes ta abow 
that wherever jou have a perfect seqaence of formations accumnlating in 
the same medium, air ot water, as the case may be, there is, if not a con- 
tinnanee of the same ipedflc types, a graduated succession and interlace- 
ment of types and of the Itu^es of life assemblages, even as on the 
present surface of the earth the hunas and floras of proximate pnmncea 
interuungle more c» less spedficaUy, or, if physical barriers prevent the 
diffiimDn of spedea,.Baaume more or less one general faciea. This paaaage, 
by aspect and type, of one sti^ in time into another, is but seandly indi- 
cated at present in the uppermost manifestationB of the FaleozDic life 
and the lowermriat of the Uesozoic The missing links will sooner or later 
reward the diligence of the geological explorer." 

PHOBABLE EIISTENCE OF PALEOZOIC GLACIKBS, 



At the British Association, a communicatioD on the above subject was 
presented by Frof. A. C. Kamsaj, F. R. S. The author commenced by 
Mating that the theory, of the internal heat of this planet having within 
any of the known geological periods exercised any climatal influence, was 
gradually beginning to be discredited, and he proposed to show diU gla- 
ciers and icebe^ had existed in these latitudes during a part of the Per- 
mian epoch, and that also, in _the secondary period, there were traces of the 
same actions in some of the beds of the B unter Sandstone. 

In the Permian rocks of the midland counties of England are thick 
beds of trapoid breccia, occupying a given geological horizon. They are 
about 100 and 200 feet thick, according lo locality, and consist of pieces of 
greenstone, felstone porphyry, felstone, felspalhic ssh, ribbon slate, quartz 
rook, pnrple and green sandstone and slale, black siate, Silurian limestone, 
fte. These are not derived from the rocks immediately underlying, but 
for the most part can be identifled with rocks of the Longmynd, and tiffi 
Lower Silurian slates and igneous rocks, &c., immediately west of, and 
acoociated with, the Stiper stones. They are enclosed in a hardened pasts 
of red marl, analogous in same respects to the bould-clay of the Pleisto- 
cene epochs. Very few of the stones are well rounded by the action of 
water. They are mostly angular or suh-angular, and have those pecu- 
liarly flattened surfaces common to fragments found in Moraines. They 
are frequently well polished, and oceasionslly scratched. They are of aU 
sizes, up to two feet nineinches in diameter. Had they ever formed lea- 
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beaeliea, ihef would probably hn're been lounded bj tbe letioii of tho 
WKTM ; snd if great marine floods ever exUUd, driving before then^ such 
great msaaes or dgbrit, the same rounding action woald have resulted. 
Bqch large blocke of rock are not moved along ordinary lea-bottomg by 
tidal or other acdona ; and, conaideiing their uze, angularity, poliah, oc- 
caaionBl ecratchinga, and the matrix that encloses them, the author belierea 
that they were deposited from icebergs, derived from glaciers that ori^- 
nated in the ancient land of the Longmynds, and overlying Lower Silu- 
rian strata, west of the Stiper stones. These rocks were once covered un* 
eonibrmably by more than 3000 feet of Upper Silurian rock, and probably 
by a large part of the old Bed Sandstone beeides. These had, therefore, 
been removed by denudation before the deposition of the Permian strata. 
A great bult of mwe than 3000 feet runs from north-east to south-west, 
immediately east of the Longmynds. It is a downthrow on the west of 
later date tlun the New Ked Sandstone, and the range of the Longmynds 
wa^ therefore, Irom 3000 to 4000 feet higher at the Fermiim period than 
now with reference to the eiiatilig levels of these formatioDS. Tiaces of 
the same glacial action occur in the Hunter Sand'^ne, in a portion of the 
pebble-beds that lie between the lower Bnd upper variolated sandstone, 
and also at the base of the white sandstones that underlie the new red 
marl in the neighhorhood of the Abberley Hills. 

In addition to the above. Prof. Ramsay presented another paper, the 
object of which was to prove that the ice of the greater glaciers of North 
Wales was about 1300 feet thick ; that the valleys of Llanberis, Nant 
Prancon, &c., were, in fact, filled with ice, at least of that thickness. This 
was inferred by the height on the walls of the valleys at which polished 
Buifaoes, and parallel grooves and scratches, were plentifully found follow- 
ing the main direction of the volleys, without reference to the minor lateral 
valleys. Duringthe subsequent depression of the country to a depth of 
2300 feet the cold still continued, and glaciers on a smaller scale passed out 
to sea and deposited what may be called marine moraines. Farther out 
at sea, on Mod Tryfan, marine deposits with shells wece formed, ellhEa; 
contemporaneously with these marinB moraines, or during subsequent os- 
cillations of level by the rearrangement of the moraine matter. 

After the re- emergence of the land, the drift was cleared out of the 
greater valleys by a second set of glaciers. These gradually decreased in 
size, evidence of which may be found in the moraines that occur in the 
valleys at different levela. In Cwm Glos, in the pass of Llanberis, there 
■re several of these moraines left by a retiring glacier, which finally dis- 
appeared in the highest recesses of the valley immedlStely north of the 
ridge of Cril^och. 

ON THE DEPTH OF THE PHIMEVAL SEAS. 

Prof. Porbea, in a oommnnicalion to -the Royal Society, states that, 
when engaged in the invettigBttou of the bathymetrioal distribution of 
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cxktiog moUosk*, tbe Bnthra found tlut not only the i^or oT tbeii shenB 
otaaa to be stioDglj marked tx eoiuiderable depthi, but also that well- 
defined pUtetna were, vith Terj few end alight exceptioiu, pteaented only 
b; leatacea inhalntiiig the littonl, cucoinlittml and median zones. In the 
Heditensnean, only one in e^hteen of tbe ahells taken &om below 100 
bthonu exhibited any mukingH of coJor, and even the few that did so 
were qoestioniible inhabitants of those depths. Between 35 and SGI 
&thonu, the proportian of marked to plain shells was latber less than one 
in thiee, and between the margin and two fathoms the suiped or mottled 
^eeiea exceeded oae-halfof the total number. In oui own seas, the author 
obserres that teataces taken &om below 100 fatboms, eren when they were 
indinduols of species vividly striped or banded in shallower zones, are 
quite white or colorless. Between 60 and 80 fathomB, striping and band' 
ing are rarely presented by our shells, especially in the northern provincee ; 
and from 50 &ithomg, shallow bands, colois and patterns are well marked. 
The relation of these arrHngements of color to the degrees of light penelrel- 
ing the dilTerent zones of depth is a subject well worthy of minute inquiry, 
and has not been fully iuTestJgated by uatiml philoeophers. — Prootedingi 
e/the Boyal Soaetg. 

TIIE GOLP STBEAM. 

At the American Association, Prof. Bache read a paper on the distiibn- 
tion of temperature in and near the Golf Stream of the coast of the 
United States. 

On the seaward line off Charleston, from the shore to sixty miles out, 
the depth increases gradually till it acquir«8 a depth of one hundred fath' 
oms. But it soon deepens with great rapidity, as if oo the side of a moun- 
tain, until at about eighty miles out the ocean-bottom is more than six 
hundred and fifty fathoms from the surface. This continues forward leas 
than ten miles, when the depth as suddenly decteases to not more than 
three hundred and fifty fathome, which so goes on only a few miles, when 
it again deepens to about five hundred falhoros, with subsequent fluctua- 
tions. There is, therefore, a submerged mountsln-peak or ridge between 
thesepoints of a truly remarkable character. The differences in the tem- 
perature vary almost preciacty according to the change of contour of the 
bottom, showing that the temperature at great depths is much modi&ed by 
the propinquity of the ocean's bed. It appears that the Gulf Stream, 
white certainly not superficial, does not run to the bottom ; for off Cape 
Florida, at twelve hundred fathoms, the water in summer is of a tempera- 
ture of 38° Tahrenheit — a degree below the average winter temperature 
much farther north, 

Lieut. Maury followed Prof. Bache. He showed that the stream varies 
its course according to the season, having a more southerly sweep in vcin- 
ter. The stream is more rapid of Cape Hotteras than Cape Canaveral, 
and never deposits the seaweed, with which it is so plenUfully beset, on 
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Ae western side. Thia was sccoanted foi by Bupposisg that the stream 
atands above the general level of the ocean, with ila highest point in the 
centre [» azia of the atteam, and sloping off like the roof of a house each 
"way. This stream is vrhat modifies so agreeably the climate of Weatem 
Baiope, and at the same time causes its fogs. Stonns that arise on the 
coast of Africa, trailing westward, fall into its influence, and sweep 
around its circuit. In this stream the *' San Prancisco " was on the 26tli 
of Becembet, and it was along its eastwardly current that the ship drifted. 
The Gulf Stream ia sensibly affected by the discharge of the waters in 
■winter from the Chesapeake, Delaware and Hudaon. 



The following paper on the above subject was read before the Royal 
Astronomical Society by James Nasmyth, Esq. : — 

So fact has beea more clearly revealed by geology than that of the 
former igneous or molten condition of our globe, and that ils present con- 
dition is the result of a succession of changes consequent on the escape, or 
passage into apace, of the greater portion of that primitiTe heat, tbe residue 
of which occasionally manifesls itself in tlie molten outbursts which the 
now comparatively few active volcanoes vomit forth, and which we rosy 
consider to be the expiring vestiges of the once universal molten state of 
our globe. As I have not met with any attempt to trace to its source, oi 
assign a cause of, this primitive molten condition of the earth, in the moat 
earnest but humble spirit of philosophic suggestion and inquiry I desire to 
offer in this brief form tbe result of some thoughts on this interesting sub- 
ject, in the hope that the following remarks may chance to suggest further 
investigation, and so yield results more worthy of ao grand a subject. In 
order to state in the moat simple form (At principle upon which I base my 
apeculations on the source of the primitive hest of our globe, I would refer 
to the well-known ptindple in the laws of matlec— namely, that when 
matter, whether in the solid, fluid, or gaseous condition, is, by some 
external or internal force or agency, caused to occupy less space, heat is 
evolved. Applying this general principle to what there is such strong 
reason to sappoae was the Qrst condition of that matter which was destined 
to form our globe, and carrying our ideas back to the first momenta of its 
physical history at which we may suppose it to have been summoned forth 
into existence as a nebulous mass, either distinct and separate, or as a 
separated portion from a greater nebulous mass, and granting that tbe law 
of gravitation was eoeiistent, it appeara to me that, if we assume these 
. conditions, the inevitable result of the action of the law of gravitation, 
operating on the particies of matter composing a nebulous mass, would ba 
a progressive decrease, or collapse, of the original volume of such nebu- 
lous mass, and that tbe result of this decrease of volume by the collapse 
action of gravitation would be accompaoied by rise of temperature, mote 
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npeciaUy at the centre of gravitf of the mui, where a nncleui woald b* 
foimed, and upon whole aurtaca myrisdi of particles would coroe crowding 
inwards and attftch tiienuelveg ; while, by the general oollapM ef the entire 
tnau of the nebulous body, reauldng, as befwe said, ttota the action of gravi- 
tation of its particles towardi its centre of gravitj, that heat which was latmt 
in the original or primitiTe expanded volume of the nebulous mass would 
come forth and maniftet itself as active heet, most intense nearest to where 
the focus of action lay, where it would result in a glow of fervent intensit;, of 
which we can form no adequate conception. In thia manner I conceive the 
temperetiu-o of the nucleus would continue to incieaae, while the dimen- 
sions or volume of the nebulous moss went on diminishing, through ages 
of time, until the temperature of the nucleus reached such a pitch of in- 
tensity as to begin to check the accelerating influi of partielea bj the 
dispersive influence of the intense heat of the nucleus. Then would en- 
sue an era of retardation in the progressive accumulatiDn of matter upon 
the nucleus ; and its after history would most probably be governed by 
the combined action oF gravitative accumulation and those changes which 
would result from the continual eec^te of the heat of tiie remaining nebu- 
lous envelope, and so render the matter of which it was composed more 
■ubject to the attractive inQuence of the globe now existing within it. I 
conceive that countless ages might thus elapse, through the mutual action 
of the agencies I have referred to, ere such a globe had commenced the 
earliest stages of its geolt^cal history, wEich would date from that period 
when all further accession of temperature was at an end, and the niiclens 
(now a planet) began to part with its primitive heat b; its radiation into 
space. Thus I have endeavored to assign as the cause of the primitive in- 
candescent temperature of planetary maases the action of gravitatioa 
upon the nebulous matter of which they are conceived to have been 
formed 1 the action of gravitation overtaking in its collapsing influence 
that gradual decrease of volume which might otherwise have occurred 
through simple contraction, and so ex[H:essing the heat lat^t in the nebu- 
lous Toliune, and causing it to come forth as sensible heat in most active 
condition, and so manifest itself in a state of intense incandescence in the 
nucleus or planetary mass. 

OM THE THICKNESS OF THE SILURIAN EOCKS OF CHEAT BEITAIN. 

More than twenty years have passed since Sir lUiderick Murchison 
commenced those brilliant researches among the moat ancient sedimentary 
rocks that have secured for him a laating place among eminent geologists. 
Before he investigated, analyzed and defined the Silurian system of forma- 
tions, the knowledge possessed by natuialista of the earliest phenomenon of 
life in our planet was scanty in the extreme — indeed, rather deserving 
the name of utter ignorance. Under the vague term of " gray wacke " wew 
included rocks of different ^es, structures, organic characters, and vast 
thickneia. It is difficult, for those whose scientific careen have oom- 
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menced since t1ie publicBtion of Sir Roderick's first gt«at work, lo under- 
stand now the peculiar' condition dF palteozoic geology at the time ho 
started upon his suientific mission. All seems bo orderly, clesr, and self- 
evident — Siluriatii' DeTonisn, Carboniferous, and Permian, being words 
that convej deSnile and precise meanings to the youngest student of a 
school of mines or geological claas-room^thBt we cannot picture to our- 
selves the darkness and confusion out of which the defioitions were eliou' 

It is the proud boast of British geologists that the foundations of many 
of the great sections of their science, and the eslablishinent of most of the 
realms in time enrolled in. the scale of formations consdtuting the crust of 
the earth, were originated within their naliTfi archipelago. The very pro- 
vincial jargon of working miners and quarrymen, and the local appella- 
tions given to rock and soil by our peaaanta, have become scientific terms, 
established in. the language of philosophical treatises all over the world. 
When a name was wanting, and could not be taken from these illiterate 
sources, it was struck in a British mint; and among all the stamps that 
mark the world's rocks ss British claims, one of the most widely current 
and permanently graven is that of ■' Silurian." An old British people, a 
tribe of borderers, who, under the leadership of the famous Curactacua, 
fought the Komans, has given its namo tu far-spreading territories ; and 
could the old Silures be summoned once more lo life, they would have 
some difficulty in finding the true Siluria, so msny oSaets of their ancient 
kingdom are now dotted over the map of the world. Since the system 
named after this province was first announced, Silurian strata have been 
detected fat and wide over the face of the earth. In Germany, Prance, 
Scandinavia, Kussla, Spain, and the Mediterranean, a Silurian basis has 
been found on which the other fosailiferous rocks successively repose. In 
Siberia, China, and India, Silurian strata have either been already demon- 
■trated, or the next thing to it. In both North and South iyrica the rocks 
that come next in order have already been detected. In Australia well- 
marked Silurian types are proved to ezisL In North America is one of 
the grandest developments of Hia Silurian system in the world, that dis- 
plays both physical and palccontologtcal features in wonderful variety and 
profusion. In South America there are indications of strata of similar age. 

From a recent work of Sir 11. Murchison, we make the following ex- 
tract relative to the vertical dimensions of the Silurian rocke of the British 
Isles, which will in a measure serve to show the non -geological reader the 
immensity of the formations nnder discussion, and the vast Ispsea of time 
that must have rolled on during their deposilioo : — 

" We have as yet no means of accurately estimating the thickness of 
the older deposits of Scotland and Ireland ; but I find, on consulting with 
Professor Nicol, that the Scottish section given can hardly represent less 
than 50,000 feet ; although we have no indication tliat the bottom of the 
sedimentary series is reached, nor have we any thing like a completion of 
the Upper Silurian rocks. 
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" In the mean time, lerertin^ to the legion of Walea Bed the adjacent 
EngUah conntiM, we can appeal to the BdmeasuTementB of the Oovon- 
ment muTeyon. In Shropahlre, the unlbanliferoiu bottom rocks (the 
Cambrian of the Sorrej) are aaid to have the thickneat of 26,000 feet, or 
aboat three time* that of the aame Mrata in North Wales { whilst my 
original Lower Silurian strata of Shropshiie to the west exhibit a width 
ef 14,000. On the othei hand, in the r^on between the Menoi Straits 
and the Berwyn Mountains, where the bottom rocka are bo much leas co- 
pious than in Shropahire, the foailifeToua Lower Silurian, &oni the base of 
the Lingula flags to the top of the LlandeOo ftM'mation, (inclading the 
atratifled igneous rocks,) swell out to about 19,000 feet, and the Caradoc 
sandstone has a thickneas of &om 1,000 to S,000 feet. Taking the greatest 
* dimensions, we are, therefore, presented with the prodigious mensurement 
of about 60,000 feet of sedimentary strata, in the lower half of which no 
fo»Us*haTe been found, the upper part bearing a group of fossils. Al- 
though of such vast TOlume in parts of the i^on described, it must be 
observed that the Lower Silurian tocks of other tracts, though precisely of 
the same age, «a i»iDTed bj th«c embedded organic remains, are often 
comparatively of very small dimensions. 

" Though more replete with finnls than the infMor group, the Upper 
ffilurian rocks attain nowhere a greater thickness than from S,000 to 6,000 
feet, the Lndlow rocks being for the moat part more developed than the 
"Wenloek formation. In this way the whole of the fossiliferous Silurians 
of England and Wales, measured from the Lingula beds to the Ludlow 
locks inclUMve, have the enormous maximum dimensJoos of about 30,000 
feet ; and if we add the conformable underlying sedimentary masses of 
pretty rimilar mineral aspeot, but in whicli no foeails have been found, wa 
have before as a pile of subaqueous deposits reaching to the stupendooa 
thickne« of 56,000 feet, or upwards of ten miles 1 " 

In reference to the supposition that the Lower Silurian rocks present 
the earliest zone of animal life. Sir IL Murchison aays : — 

•■ This i> the important fact lo which atittUion i* firtt directed; for in 
•nch instances the geologist appeals to the book of Nature, where its 
leaves have unde^one no great alteration. He sees befbre him as enor- 
mous pile or series of early aubsqeous sediment originally composed of 
mud, sand, or pebbles, the sueceasive bottoms of a fbrmer sea, all of 
which have been derived from preexisting rocks ; and in these Iowa 
beds, even where they are little altered, he can detect no remains of formn 
creatures. But lying npon them, and therefore evolved after, other strata 
succeed, in which some few relics of a primeval ooean are discernible, 
and these again are every where succeeded by newer deposits in which 
many fbsails oecur. In this way evidences have been BUrly obtained to 
show that the sediments which underlie the strata oontsining the lowest 
fosiul remains constitute, in all countries which have been examined, the 
natural base or bottom rocks of the depodts termed Silurian." 
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OF RUSSIA. 

There is perhaps no feattire of more commanding interest, in its beating 
on the phyMcd outlines of the earth at a period which approachea near 
to OUT own era, than the fact, which geological reseiuchea have estUilished, 
that thete has existed a vast ioteriot sea, -which corered all the area be- 
tween Constantinople on the west and Turkestan on the east, or a length of 
nearly 2,000 nules, whilst it ranged iiregnlatly from north to sooth over a 
space broader than the present Caipian Sea is long, orof about 1,000 miles. 
Of this great submerged area, the Seas of Azof, the Caspian, and the X.Tal, 
are now clearly the chief detached remnants. For the very same species 
of mollUsca which aie now liring in these seas are found in a fossil atate 
In limestones forming cliffs on their shores, or on those of the Black Sea, ,. 
or in masses of intermediate land, which are simply elevated bottoms of 
a onee continuous vast internal sea, the whole of whose inhabitants were 
as ^stinct from those of the then ocean as are the present inhabitants of 
these detached Caspians tiom thoae of the present Mediterranean and 
OQtan. Sir R. L Murchiion' • Addnst to the Royal Gsog. Soc, 

ON THE STHUOTHRE OF LONAtt VOLCANIC CRATERS. 

Mr. James Nasmyth, at the British Association, presented a communica- 
tion on the above subject, which was illuBttaled by a model of the lunar 
Yolcano Copernicus and a diagram, of Simpeliua ; each of which consieta 
of a plateau, with a small cencral cone, surrounded by a ring-shaped ele- 
vation, exWbitiiw concentric ridges ot terraces. The circular elevations 
-were supposed to have been formed by the accumulation of materials 
erupted with great energy to varions distances, according to the intensity 
of the force ; givirg ime to concentric lidges, or terraces of depotition, 
which are often nearly entire circles, one within the other. Besides these 
there are other terracea, forming only s^ments of circles, within the prin- 
cipal rings, which wereattributed to the agency of landslips; tiieseinmost 
instances correspond to notches in the edge of the crater, from which they 
have slipped, and their debris has rolled onward over the plateau, towards 
the centre. The central cone was attributed to the last expiring efforts of 
the eruptive action. 

Prof. Phillips obserred that, although there might be no. sign of flio 
existence of water on the present surface of the moon, he thought there 
were inany indications of former aqueous action. There were elerations 
like the wear* of Sweden and Ireland, and small gullies converging into larger, 
like the channels of mountain streams. Ha also called attention to the 
narrow, dark lines, many miles in length, oecawoned by shadows which . 
change with the direction of the sunlight, showing that the level ia higher 
on on« aide than the other, as in eaaea ol fault. 
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Mr. HojiUni inquired into the eridence reipectJng tte existence of ui 
mtmoaphere, or of water, oq the moon. If any atmosphere existed, it miut 
be Terj rare in comparison with the terrestriul atmosphere, and inapprecia- 
ble to the kind of observations by which it had been tested ; yet the ab- 
■ence of any refractiou of the light of stars during occultstion was t, vaj 
refined test. No equal means existed of ascertaining the presence of water 
on the nioon ; and if it did not now exist, the opinion of its former exist- 
ence rested on very uncertain evidence. The large size of the lunar cra- 
ters compared with any on the earth was accaunled for if they were pro- 
duced by tlie expansion of a fluid mass ) for there was no reason why 
■iich a force ahould be materially leas in the moon than the earth, whilst 
gravitation was much less. The result would be, not only a much greatei 
elevation, but less tendency to fall. He considered the annular craters 
were the remains of dome-shaped elevations, of which the central part had 
fallen in. The lunar craters were more numerous in [a^partion to tbe 
teireetrial ; but there might have been many more on the earth whidi 
have been washed away. 

Mr. 'James Smith remarked that the perfection of the lunar volcanoes 
might be due to atmospheric (^nditions, and referred to the great circular 
crater of the Sandwich Islands as being terraced like Copernicus. 

Mr. Nasmyth expressed bis very strong conviction of the total absence 
of water, or of traces of watery action, on the moon, and also of the ah' 
tence of an; atmosphere. The sudden disappearance of stars behind the 
moon, without any change or diminution of their brilliancy, was one of 
the moat beautiful phenomena that could be witnessed. 

OH THE OBIGIK OF COAL FIELDS. 

In a recent lecture before the Royal Institution, by Sir Chas. Lyell, on 
the origin of coal fields, the lecturer stated that the force of the evidence 
in favor of thrir identity in character with the deposits of modem deltas 
has increased in proportion as they have been more clo^ely atudied. They 
usually display a vast thickness of strstiSed mud and fine sand without 
pebbles, and in them are seen countless stems, leaves, and roots of terres- 
trial plants, free for the most part from all inlermtxture of marine remainB, 
circumstances which imply the persistency in the same region of a vast 
body of fresh water. This water was also charged, like that of a great 
river, with an inexhaustible supply of sediment, which had usually been 
transported over alluvisl plains to a considerable distance from the higher 
grounds, bo that all coarser particles and gravel were left behind. On the 
whole, the phenomena imply the drainage and denudation of a continent 
or large island, having witliin it One or more ranges of mountains. The 
partial intercalation of brackish water-beds at certain points is equally 
consistent with the theory of a delta, the lower parts of which are always 
exposed to be overflowed by the sea, even where no oscillations of level 
are experienced. The purity of the coal itself, or the absence in it of 
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e«rthy particles and sand thronghont areas of very great extent, is a fact 
which has nalurally appeared very difficult to explain, if we atlribute 
each coal-seam to a t^getation growing in awampn, and not to the drifting 
of plauts. It may be asked how, during river inandations capable of 
Bweeplng away the leates of ferns, and the alema and roots of aJgilliifiie 
ei^d other trees, could the waters fail to tiansport some fine mud into the 
swamps ? One generation a^er another of tail trees grew with their roots 
in mud, and after they had fallen pniatrate, and had been turned into coal, 
were corered with layers of mud, (now turned to shale,) and yet the coal 
itself has remained unaoiled throughout these various changes. The lec- 
turer thinks this enigma may be solved by attending to what is now 
taking place in deltas. The dense growth of reeds and herbage which en- 
compasses the ma^na of forest- covered swamps in the valley and delta of 
the Misaisaippi is such that the flunatile waters, in passing through 
them, are filtered, and made to clear tiiemaelves entirely before they reach 
the areas in which vegetable matter may accumulate for centuries, forming 
coal, if the climate be favorable. There is no possibility of the least in- 
termixture of earthy matter in such cases. Thus, in the large submei^ed 
tract called the " Sunk Country," neat New Madlid, forming part of the 
western side of the valley of the Mississippi, erect trees have been stand- 
ing ever since the year 1811-12, killed by the great earthquake of that 
date ; lacustrine and swamp plants have been growing there in the shal- 
lows, and several rivers hare annually inundated the whole space, and yet 
have been unable to carry in any sediment within the outer boundaries of 
the morass. In the ancient coal of the South Joggins, in Nova Scotia, 
many of the underclays show a network of stigmaria roots, of which 
some penetrate into, or quite through, older roots which belonged to the 
trees of a preceding generation. Where trunks are seen in an erect posi- 
tion boried In sandstone and shale, rooted sigillaris or calamites are often 
observed at different heights in the enveloping strata, attesting the growth 
of plants at several successive levels while the process of envelopment 
was going on. In other cases there are proofs of the submergence of a 
forest under marine or brackish water, the base of the trunks of the sub- 
merged trees being covered with serpulge, or a species of spirorbis. Not 
nnfrequentlf seams of coal are succeeded by beds of impure bituminous 
Umestane, composed chiefly of compressed modiolie with scales and t^eth of 
fisb, these being evidently deposits of brackish or salt-water origin. The lec- 
turer exhibited a joint of the stem of a fresh- water reed fArvndiitaria ma- 
croiptrma) covered with barnacles, which he gathered at the extremity ofthe 
delta ofthe Mississippi or theBalize. He saw a cane-brake (as it is called in 
. the country] of these tall reeds killed by salt-water, and extending over sev- 
eral acres, the sea having advanced over a space where the discharge of fresh 
water had slac ened for a season in one of the river's mouths. If such reeds 
■when dead could still remain standing in the wnd with barnacles attached 
to them, (these Crustacea having been in their turn destroyed by a return 
of the river to the same spot,) still more easily may we conceive large and 
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flrmly-rooted ligiUBrin to 1i«tb contiiined erect fbr many yesn in theCar- 
boniferoug period, when tbe sea happened to g^n on any tract of avib- 
merged land. Submergence under salt watei may hare been cniued cither 
by A local diroinutioD in the discfattrge of a rivei in one of its many 
mouths, or more probably by subaidence, at in the ca«e of tbe erect col- 
umn! of the Temple of Serapis, near Naplee, to vrhioh lerpuke and otb» 
marine bodiea are still found •dheriug. Sir Charlee next enteiad into 
some ipeculationa leapecting tbe probable volume of solid matter con- 
tained in the carboniferous formation of Nora Scotia. The data, he said. 
for such an estimate, are as yet imperfect, but some advantage would be 
gained ooald we but make some slight approximation to the truth. The 
■Oata at the South Joggini are nearly three milea thick, and they aie 
knovm to be also of enormous thickneea in tbe district of the Albion 
minea, near Piotou, more than one hundred milea to the eastward. There 
ai4«aCB, therefore, little danger of eniDgoo the side of excess, if we take 
half that amount, or 7>5O0 feet, as the arferage thickness of the whole of 
the coal measures. The area of the coal-field, including port of New 
Bmnawick to the weat. and Prince Edwanft Island and the Magdalea 
lalea to tbe north, ai well as tbe Cape Breton beds, t'other with the con- 
nectiDg strata which most have been denuded, or must still be ctauiealed, 
beneath the wateia of the Oulf at St. Lawrence, may comprige abotd 
36,000 square milee, which, with the thickness of 7,600 feet before ai- 
BOmed, will give 7, S 2 7, 163,000,000, 000 cubic feet (cs 61.136.1 cubic milee) 
of solid matter as the volnme ol the rocks. Such an array of Sguree con- 
veya no distinct idea to the mind, but is interesting when we reflect thai: 
the Miaaissippi would take more than two million of years (2,033,000 
yesra) to convey to the Gnlf (rf Mexico an equal quantity of aolid matta 
in the shape of sedimmt, assumii^ the average discha^ of water in the 
great river to be, as calculated by Hr. Forshey, 4SO,000 cubic feet pec 
second throughout the year, and the total quantit; of mud to be, as esti- 
mated by Mr. Riddell, a,'702,76B,4OO cubic feel in theyear. We may, how- 
ever, if vre desire to reduce to a miniminn the possible time required for 
aach an operation, (assuming it to be one of fluviatile denudatiim and dep- 
osition,) Hject as our agent a river flowing bom a tropical country, such. 
as the Ganges, in the basin of which the fall of rain is much heavitt, arid 
where nearly all comes down in a third part of the year, so that the river 
is more turbid than if it flowed in temperate latitudes. In reference to 
the Qanges, also, it may be well to mention, that its delta presents in one 
respect a striking parallel to the Nova Scotia coal-field ; since at Calcutta, 
at the depth of eight or ten feet from the surface, buried treos and roots 
have been found in dlg^ng tanks, indicating an ancient soil now unds- 
ground ; and in boring on the same site for an Artesian well to the depth 
of 181 feet, other signs of ancient forest, covered lands and peaty b<h1b 
have been observed at several depths, even as far down as 300 feet and -Of- 
wards below the level of the sea. As the strata pierced through cootiuiied 
fresh- water remains of recent species of plants and animals, they imply m 
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flubtddence, which has brea going on conteinp(7aneoiiBly vilh the accumu- 

lation of flaviatUe mud. Captain Stniehejr, of the BeDgol Engineeia, hoi 
eBtimated that the Oangea must discbaige 4} times as much water into the 
Bay of Bengal «a the same liTei ctirrieB post Ghezipoie, a place fiOO miles 
above its mouth, where experiments were made on the Tolume of water 
(Hid proportion of mud by the Ber, Mr EvCTest. It is not till after it has 
passed Ohazipore that the great lirer is joined bj moat of its larger tiibu' 
taries. Taking the quantity of pediment at one-third less than that as- 
signed by Mr. Everest for the Ohazipore average, the Tolume of solid 
iDBtter conveyed to the Bayof Bengal would still amount to 20,000,000,000 
of cubic feet annually. The Ganges, tiiereforo, might accomplish in 
375,000 years the task, which it would take the UissisBippi, according 
to the data before laid down, upwards of two million years to achieve. 
One inducement to call attention to such calculations is the hope of in- 
tereadng engineers in making accurate measurement of the quantity of 
water and mud discharged by such rivers as the Ganges, Brahmapootra, 
Indus, and Mississippi, and to lead geologiate to ascertain the number of 
cubic feet of solid matter which ancient fluviatile formations, such as the 
coal measures, with theii associated marine slrMa, may contain. Sir 
Cfau-les anticipates that the chronolc^ical results derived from auch sources 
will be in harmony with the cmdnsionB to which bottuiical and zodlogical 
considemtions alone might lead us, and that the lapse of yean will be 
found to be so vast as to have an important bearing ou our reasonings in 
every department of geolr^cal science. A question may be raised, how 
far the cooperation of the sea in the deposition of the carboniferous seiica 
might accelerate the process above conaideied. The lecturer conceives 
that the intervention of ,he sea would not afford each favorable condi- 
tions for the speedy acctunulation of a large body of sediment within a 
limited area as would be obtained by the hypothesis before stated — name-^ 
ly, that of a great river entering a bay in which the waves, cnnents, and 
tidea-of the ocean should exert only a moderate degree df denuding and 
dispersiDg power. An eminent writer, when criticizing, in 1S30, Sir_ 
Charles Lyell's work on the adequacy ot existing causee, was at pains to 
assure his readers, that while he questioned the soundness of the doctrine, 
be by no means grudged any one die Bppn>priation of as much aa he 
pleased of that •■ least valuable of all things, post time." But Sir Charles 
belierea, notwithatanding the admission so often made in the abstract of 
the indefinite extent of past time, that there is, practically speakiog, a 
sooted and perbl^ unconscious rductance on tiie part of meet geolo- 
gists to follow out to their legitimate consequences the proofs, daily in- 
czeaaing in number, of this immensity of time. It would therefore be of 
no small moment could we obtain even an approach to some podtive 
meaailre of the number of centuries which any great <qNiration of Nature, 
auch as the accumulation of a delta or fluviatile deposit of great magnitude, 
may require, inasmuch as our conceptions of the energy of aqueous or 
igneotu caoiet, or of the powers of vitality in any given geological period. 
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ntwt depend on the qnanlitT' of time awigned for thdr development. 
Thus, for example, geologists will not deny that a vertical subsidence of 

three miles took place gradually at the South Jo^ns during the caibonif- 
erous epoch, the lowest bedsof the coal of Nova Scotia, like Ihemiddle and 
nppermoat, consisting of shallow -nater i:>eds. If, then, this depieBtirat 
was brought about in the course of 37S,O00 years, it did not exceed the 
rate of foift feet In a century, resenibling that now experienced in certain 
countries where, whether the movement be upward or downward, it ii 
quite insensible to the inbabitsnta, and only known by HcienCific inquiry. 
If, on the other hand, it was brought about in 2,000,000 of years, ac- 
cording to the other standard before elluded to, the rate would be only sii 
inches in a century. But the same movement taking place in an upward 
direction would be sufficient to uplift a portion of ibe earth's crust to 
the hraght of Mont Blanc, or to a vstical elevation of three miles abore 
Ute level of the sea. 

OBiaiH OF hinebjIL coal. 

The following communication ia furnished by Mr. Whitdesey, the well- 
known geologist and mining engineer: — 

Respecting the vegetable origin of mineral coal, I have dnce 1838 held 
the opinion that coal is not due to vegetable matter, or at least the main 
beds of the carbonifraous system are not. About that time I gave my rea- 
sons for this conviction, in ^position to my previoua views, and in oppo- 
sition to the unanimous authority of the standard authors, on geolt^, 
through a periodical published at Columbus, Ohio. 

My doctrine or position was regarded by my geological friends so strange, 
so heretical, and so far from the science, that many of them, from pure 
4 regard for my reputation, begged of me not to publish any thing more on 
the subject. 

There is no English or American bo(A on geology, that I know of, that 
does not aflina that coal is derived liom plants, and this has been a stereo- 
typed maxim, or axiom, passing from book to book, from the earliest 
geological works. 

The mode in which this enormous quantity of vegetation was produced, 
collected, spread out in strata and transformed into coa], bus been among 
•nthors a continual subject of discussion ; but none of these admit a doubt 
of the fact. 

The principal collieties of the world belong to the carhoniierous series, 
which .are layers of shale, sandstone, limestone, ironstone and coal, having 
a central depression that appoaches the form of a basin. 

The doctrine of the books is, that all these layers are mineral and sedi- 
mentary deposits, except the layers of coai. 

The beds of coal, it is maintained, are the carbonized residue of either 
vast layers of timber, or of equally extensive beds of peat The advocates 
of both modes of supply are about equal. 
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* Myconriclion is, that the bedsoicofil were depositedfrom water, under 
the game circuraBtancea as the other beds between which the coal U found. 

The numerous analyses of coal show thM no timber now eiisting 
oontatns aithin t/aejf the proper Quantity of ingiedienta to form coal. It 
tnust, Ihcrefoie, acquire ita iugiedjenta in port from Bome other source, or 
a pan of those existing in wood or woody fibre must' be deposited, and 
another part of the ingredientB remain in excess. There is rery little 
vegetable matter that contains niirogm, and woody fibre bai none. In 
conl, nitn^n is found in notable quantities, at almost erery analysis. 

Woody fibre seldom furnishes more than SO per cent, of carbon — ooal 
has from 70 to 90 per cent. Theinferencethat cmd WMonceinaTegelable 
state arose at first from the fact thst the impressioos or petrifactions of 
leares and trees are abnndant in coal strata. 

As the impressioQa of the same trees end leaves are found in tiie shaieg 
and sandstones that overlie and underlie these strata, this fact is equally 
strong proof that the sandstones and shales are of vegetable origin. 

Bitumen is similar in its elements to coal, and it pervades rocks of all 
ages. It is foand as abundant in the Silurian and Devonian strata as in 
the Carhoniferotis, and is even teen in the igneous rocks. It exndea 
from the earth in immense quantities, as at the Dead Bea, in Trinidad, on 
the McKEQiie River, and in the Birman empire. 

The limestones of Seyssd, in France, Oiat are newer than the carbcm- 
iferoos, and those of Ohio, Michigan and Wisconsin, that are older, equal- 
ly produce bitumen enough, if concentrated, to form heavy beds of 
coal. No vegetable remains arc found in these rocks. 

If the diffusion of bitumen, extending from the tertiary and lias down 
to the Cambrian strata, does not entitle it to the name of a minerfU, why 
should the oxides or sulphureta, that have no greater range, be regarded 
as minerals! 

The advocates of a supply of timber, to be formed into beds of coal, as- 
sert that it was collected on the shores of ancient seas, borne by oceanio 
currents over the whole surface, settled to the bottom in layers, and was 
covered with sediment that did not enter the interstices, beneath which it 
was oarbonized. No sea or lake, now in existence, collects from its shores 
such immeasorahle supplies of timber ; bnt, on the contrary, all seas cast 
their floating trunks upon the strands to rot. The trees brought down by 
rivets like the Misaissip^, the Amazon and tiie Ganges, come singly, and 
not in floats or layers ; the; are, if sunk, bnried in silt, snd either pre- 
served in kind as decay and disappear. No aathenticated case is known 
of a layer of timber, self-tranaported, and intombed in mud, that has 
been convGited into ooaL It is therefore neeessary to attribute to ancient 
■eaa and rivers qualities that ours do not possess, end that are purely 
imaginary, and even contrary to nature. Host of the coal rooks are <J 
nun'tu origitt, and the great examples of buried timber, in ttie deltas of 
rivers, are in fnih-timUr deposits. 

The advocates of a supply from peaty loatler, originating in Tnarshes, 
11 
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(Mm to foiget that all co«l pUnU are tropcsl, and that peat belongs exclu- 
uvd; lo the northern tempeiate and frigid zonee. It does not exist in a 
tiopicBl climate. Peat never occnpiea vast tracts in baaiii-Bliaped layers, 
but onl; small irregular Garities, in muses, and not in layers. Feat b<^ 
rest upon rocka of' all agm, and of all descriptioai, granite, trap, lias, and 
even drift ; ooal doea not extend below the carhoniferoiu, and ia never 
■Ben above the drift In coal fields, there aie alternate layen of shale, 
aaodstone, and coal many dmea repeated, so that 10. 20, and even SOseami 
of coal exiat, one above another, in the same spot. Was ever a socceesion 
<d peat bogs seen covered by rock strata i 

Iheae are some of the consideiationB that induce me to give a. short, 
•imple and natural solution to the formation of coal strata, and to regard 
them as ladimnUar!/ depotiit from the same vraters that deposited the in- 
cumbent and subjacent beds. Carbon, oxygen, hydrogen and nitrogen, 
the elements of coal, exiated bountfully, as minerals, in all geological 
epochs i consequently bitumen, which is composed of these ingredients, 
ia found in rocks of all agea. It only requires the application to it of the 
earns principle that operated in the segre^tion or separation into layers of 
other minerals, such as iron ore, limestone, gypsum, or salt, and we have 
beds of coaL How bitumen originated, it matters not for the present pur- 
pose, if it is not da-iiied hom vegetable matter. That it is not, is placed 
beyond leaaonalde doub^ by ita existence in large quantilies, in rocks 
older than land v^etation. 

All vegetable tissue contains mudlaginouB alkaline salts, lime, soda, and 
potash, as well as ailex, iron, and aluminum. If a mass of timber, or 
other v^etatLon, was accumulated, and buried, to undergo the supposeii 
change, its mineral constituents must remain ; and the products resulting 
Irom it should be caustic like the ashes of wood. The analyses should 
generally show material quBntitiea of these altaliea. Coal wihes should 
produce lye for making soap, and should prove as advantageous as ma- 
nure. Lignite and carbonized wood is no doubt found in the tertiary and 
drift dqioait and in peat bogs, but it has only a very remote analogy to 
mineral coah Coal is lamiaaled like the slates, as well as bedded and 
stratified like aandstooe. Carbonised wood retains the form of the 
trunk, like a piece of charcoal from the pit of a coal burner. 

I have examined in place spedmena of timber, and mostly of the rea- 
noua trees, that exist in the drift materials, buried long before the time 
when man appeared upon the earth, at depths from 20 to 150 feet &om 
the surface, and at points many hundred miles asunder. Not one specimen 
in twenty is carbonized at all, but merely decayed, and none of them re- 
semble coaL But having already exceeded the length I proposed to my- 
self I will advance no more reasons why I find it impossible to believe 
that a large portion of the rocky strata of the carboniferous era was de- 
rived from vegetation on the sur^ce of the earth. I omit also my idea oa 
to the most probable manoet in which ooal strata weie produced. 
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COAL TRADE OF GHEAT BRITAIN. 

To such an extent haa the ooal indaetry of Great Britain developed, 
that at the present time not leas than 37,000,000 of tons are annuaU; 
laiaed, the value of which at the pit's mouth ia little less than 10,000,000^ 
— at the places of consumptiOD, indading expenses of tianeport and 
Other charges, probably not less than 20,000,0001. The capital employed 
in the trade exceeds 10,000,0002. About 400 iron fuTuaces of Oreat 
Britain consume annually 10,000,000 tons of coals, and 7,000,000 tons of 
iroDBtone, in order to produce 2,SOO,000 tons of pig-iron, of the value of 
upwards of 8,000,0007. For the supply of the metropolis alone, 3,600,000 
tons of coal are required fbr manu&cturing and domestic purpoeeg ; coast- 
ing vessels conveyed, in 1850, upwards of 9,360,000 tons to various ports 
in the United Kingdom, and 3,3SO,O0D tons were exported to foreign 
countries and the Btitish po9se«rions. Add to this that about 120,000 
pereoliB are constantly employed in extracting the coal from the mines, 
and that in some of the northern connties there are mwe persons at week 
under the ground than upon its surface, and some approximate idea 
will be fonned of the importance and extent of this branch of English in- 
dustry. The extent of the coal areas in the British Islands is 12,000 
square miles, annual produce, 37,000,000 tons ; of Belgium, 2^0 miles, 
annual produce, ^,000,000 tons ; of France, 2,000 miles, annual prodnce, 
4,150,000 tons; of the United States, 113,000 miles, annual produce, 
6,000,000 tons; of Prussia, 2,200 miles, annual produce, 3,600,000 tons ; of 
Spain, 4,000 miles, annual produce, 550,000 tons; of British North 
America, 18,000 miles, annual produce not known. The English ex- 
porta, which in 1840' amounted to 1,606,000 tons, valued at 676,000i., had 
iacteaeed in 1350 to 3,531,000 tons, of the value of l,2S4,00Of. In 
1841 the exports to France weTe451, ^00 tons; to Holland ,173,378 tone; 
to Prussia, 116,206 tons; and toBussis, 77,152 tons. In 1850 they were, 
to France, 612,546 tons ; to Holland, 159,953 tons ; to Prassia, 136,523 
tons; nnd to Roasia, 235,103 tons, 

LARGE SPECIMENS OF COAL. 

Among the minecslogical curiosities exhibited at the New York Crystal - 
PaUce were four columns of anthracite coal forwarded from Wilkesbarre, 
Pom., and taken from four overlying seams in the Wyoming Yalley, 
Theee cdnmns were of the following dimensions : — 

I. A single block, 3 feet in height by 2$ feet square, from the upper or 
duee-fbot stratum, and designed, as are al! the different columns, to show 
the thickness of that vein. 2. A colmnn, in two sections, measuring six 
feet and a half high, the thickness of the seam from which it is taken. 
3. A column, inthiee sections, nine and a half feet in height, the thickness 
ti that (Gsm. 4. A column, in five benches or sections, measuring thirty 
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(30) feet in height, ihowiiig the thickness of the t^ ot etratam f^om 
which. Ihej Ire token. S. A ipecimen of ooal. weighingabout eleven (11) 
tons, taken, bom the thirty-foot Beam, showing the fiactiue of the coal, 
and ito pnie and exeellNit qnality. 

COAL FIELDS OF MARTLAND. 

Dr. Higgitu, State «grietiltiirsl chemirt, T^iwti flAeen Tcins in Uw gnat 
coal Tcgion of All^hany GDuntj-, Maryland, nany of which, howsver, 
have no economical volae, «s it would coat more to worii them than the 
product would justify. The chief reins aie — Qnt, tlie two-feet vein; 
Hcond, the tbcee-feet v^ ; thiid, the forty-inch vein ; fburtfa, the six-feet 
rein ; fifth, the eight-feet rein t sixth, the Ug, or ftfteeo-feet Tein. The 
tnoM impodant Teins, howerer, and thoae now worked iar exportation, are 
the big Tmn, the six-feet vma, and the forty-inch vein. The big vein is 
considered the most Talnable ; it contains an aren^ tbidness of eleven 
fwtt of workable coaL It ia eMinMdM that then are in thi« fi^ 20,000 
anea of woriu^ile big-vein coal, 80,000 acres of six-feet vein, and 80,000 
acres of the ft^-incb retn. It will thus be seen that the smaller veins 
embrace a much larger area than the big vein. They do not suSsr so 

FLOBA or 



At the Ameriain Bcienti&c AiKxnation, Clevdand, Dr. J. S, Newbcny, 
in a communicatian on the above sabjecl, said that be hod made a oom- 
patiion of the coal plants of Fmnsylvania and such as had already been 
collected in Ohio, and had been surpiiged to find so great a diecr^Mtncy, 
Of the specie* collected, scarcely one in ten were commtHi to the two 
States. This diS^nee wss doe partly to the geographical distribution <tf 
q)ecies which in former epochs, as now, gave to different disOicts some- 
what different fionu, but more to the changes which had been effected ia 
the flora of the aame snrface during the deposition of the different car- 
honiferous strata, giving to the upper beds of coal a ver^ different cata- 
logue of plants from that of the lower ones . In Feniisylvania, the prox- 
imity of igneous rocks had nearly obliterated the vegetable ImprasionE 
from' the roof stone of the lower beds ; consequently most of the ^leci- 
mens from that Stats had been collected £rom the upper beds ; while 
in Ohio the largest coUection had been made from the lowest bed in the 
seriee, where the flora was much the richeet. 

The shales and sandstones associated with the lowest stratum d coal in. 
Northern Ohio furnish a greater variety of foeail plants than has. per- 
haps, ever been found c^where within equal geographical and geological 

la Europe, rarely more than thirty or forty ^ecict accompany a single 
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coal Btntimi, the lover bedt tn abtutn bdng least rich in fossil plants, 
the numlXT of species assodtted with each sometimes not exceeding eight 

It is bata few yean since the first cotJ sune was opened in this r^ou, 
and up to the present time so little of the field has been thoroughly ex- 
plored that it ia quite too esily to attempt to estimate the number of apedea 
which aie here fossilized. He had, howeTer, already fonned a catalogue 
of about ISO distinct species, and had imperfect specimens of mftnj mora, 
all collected &om about half adozen localities within afew nulca of each other, 
and within a vKtioal lange of less than a hundred feet From the num- 
ber of species alieadjr colleeted, takea in connection with the fact that the 
planla of a farmer world had somewhat the local halnUt of thoee of the 
present day, — each coal mine having a florula in some respects peculiar to 
itself, and each new mine that ia t^tsned tiimishing new spedes. — it U evi- 
dent that the fossil flora of this limited district is remoriubl; rich. 

The fossil plants of this i^on are disbibuled among fintf-one gmero. 
Dr. N. Mid, that a catalogue c^ these genera, which he presented, gaxe a 
Tcry good generic picture of the Sora of the base of the productlTe coal 
measures, at least in Ohio — that it was characteri7.ed b; a large number of 
spedes of Sphenopteris, Calamitea, SigiUariee and Lycopodiacie — that it 
contained repreaentatiTea of nearly all the genera of the carboniferoua pe- 
riod, and a large proportion of the most highlf-organized planta of tiiat 

For the compariaon, so ^ as made, between the fossil plants of tlie 
lower and upper parts of the productive coal measure in Ohio, it would 
leem that there bad been a gradual change in the T^etation of the same 
■orfhce, both generic and sped&c->the species of the older beds, almost 
without an exception, being succeeded by others j while the generic 
ehaogea woe confined to the extinction of a small number with the in- 
troduction of otben, and a difierent numerical relation of apeoiea prevailed 
at the different periods. 

Brongniart noticed in the coal fields of Ftanee that Calamitei and 
r^^o^ndrv wera-moat abiudaotia the lower bedsi St^illaria in the 
middle and upper bedsi Atlenphyltita, and eapadally Antmloria, in 
the uppet coal strata. 

Dr. N. had fbnnd in Ohio that CalamiUi, Lepidedtndron, SisiUlaria and 
^kenop(eri» were most abundant in the lowm beds. Cyehpttrii, Aimala- 
ria, AtttTophyliUn, Nevropteru, Peeepterit were most numerous in the 
middle and upper beds. Ptanmiia peculiar te the upper. That, as far aa 
his observation had extended, the place of AletAopterit lonehitidit was at 
the base of the series. A, SerUij ysvropieriscordata Peoopt^ria arborMeenSf 
and Cyaliea, ^thtnopkyilum Seklolhimi Dictyofterii oblipia the middle 
•nd upper beds, ftc 

Dr. N. said that, in the comparison of American with Boropean fossil 
{dants, a vary large proportion of the apedee colleeted here were r^arded 
a* idrntical with those (rf Europe. Ha thought the matter required a 
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fhoTongh lerisian ; that, when there had been a more c«refu1 feranpariMii 
of well-charBcterized apeeiincnB, Enropean frith Americaii, it would be 
found that the number of spectea common to the two contiiieats had been 
much overrated ; that of recent plants, al well w animala, a la^e nombei 
of species were U one time considered common to the two coBtinentB; 
butmcxe raoently conalant cluiracten bod been obaerred in moel oCtbeie 
ipedes whi(^ served to separate the one from the oQta. In lecent CiTp- 
togauic bal«ny many species which at first sight seemed identical with 
those ci Europe bad been fonnd upon careful study to be specifically dis- 
tinct. His obserration, ai far as it had extended, prepared him for the 
*ame result foUowing a cueful eiuninatioii of our fossil plants. 

He said, that of the new species, of which he now submitted descripdinM 
to the Association, nearly all were fcom Nortbem Ohio, which was due to 
the fact that this region had been moat carefully «tudied by him, and that 
the specimeiis from which Brengniart's ami Bunbnry's destriptians and 
figures of American fosiil plants had been drawn wtre mostly from the 
upper part of the series, where, as before stated, the flora was speciSeaUy 
quite difibrent. 

ON THE STaPCTCBB OF COAL. 

At the meeting of the British Association, Dr. BedEam presented a 
communication respecting the structure of coat, especially that of Torbanc 
Hill, Scotland, which resembles the Albert coal of New Brungwick, and, 
like that, has been the subject of li^al dispute as to whether it were indeed 
true coal, <a only asphaltum, or bitumen. He introduced tiie Subject by 
obserring that for all commonial purposes we know suffidently wdl what 
coal is, notwithstanding the difficulty of framing a correct scientific defi- 
sition of it, and that the popular acceptation of ordiimry terms ought 
never to give way in courts of justice before difl'ra^Mee of opinion amongst 
sdentific men. He stated that it was hia intention to bring before the 
Section a nnmber of facts observed by himself, of which he beUeved many 
to be new and of great importance, and to show that all the &cts ob- 
tained fcom geological, chemical, and microeoopical inrestigationa pmnt to 
die same concluuons. He then showed that the Torbane Hill coal is lami- 
nated, and splits with great ease horizontally, like many Cannd coals, and 
that, like them, it may be lighted at a candle. In all parts of the bed, 
Btigmaaia and other fossil plants occur in greater numbers than in most 
other coals. They present themselves ott tUl fractured surfaces, either in 
the form of small angular facets on different planes, ix of large sur&cea 
on which very distinct Tascular tissue may be easily recognized by a com- 
mon pocket lens. When the microsoo[Bcal appearances of a fossil stig- 
inaiia are compared with those presented by a section taken in. the same 
direction in any part of the bed, they are found esBcnUaUj similar ; which, 
when taken with the &ct that 6fii per cent of the mass consists of carbon, 
is good, if not altogether conclusive, evidence that the whole bed is a ntaM 
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of r^etabte metter. Tbs author then teniiirlced that the appeamicea of 
■mdl bloclcs of tho Torbane HiU. and other coala when examined ai opaque 
objects, and of their sBotiona eiamincd with higher magnit^ing powers, 
are conclnsive as establishiiig the fact that there are Uie most decided dif- 
ferences in horizontal and vertical sectiona, and that these differenccB are 
In no -Biae similar to those presented by sections made in different dtrec- 
tiohs in a piece of wood. Wood consieta oF fibres and vessela for the meet 
part arranged parallel to each other, so tbat sections made in the direction 
of the Tessels and Gbrea show their sidea in the form of strite nnder low 
powers, whilst sections made across the fibres and vessels show a number 
of rings which indicate the positioti of their ends. Horizontal sections of 
a bed of coal show a number of more or less circular ;pellow spots set in a 
dork mass, in great part composed of fragments of vegetable fibres and 
membnuies ; but all vertical sections show elongated yellow spots, separated 
bj dark lines, running in the direction of the lamiuiG of the bed of coal. 
Had coal possessed a similar fibrous structure to that of wood, of two ver- 
tical sections alright angles to each other, one would have shown a fibrous 
appearance, the other a series of rings ; whercaa there is never a difference 
in vertisal sectiona of coal in whatever direction these may he made. Dr. 
R. especially directed attention to these conclusions, becanse they are di- 
rectly opposed to tlioae arrived at in a paper lately published in the 
•' Transactions " of the Microscopical Society of London, Sections exam- 
ined by high magnifying powers show the laraincc of the Torbane Hill and 
other Cannel coals to be made up of rounded yellow bodies, which are 
flattened in the direction of the laminae, and contain their gas-giving sub- 
Btance. When the gas has been driven off by heat applied to a thin sec- 
tion, a number of polygonal cavities are left. These are separated from 
each other by very definite and consistent septa, many of which appear in 
the substance of the laiger yellow nlasses, and resemble the walls of Tege- 
table cells. In all parts of the Torbane HiE coal the author found a num- 
ber of spherical or Battened membranous capsules of a reddish-yellow or 
brown color, having tubercles and hairs externally, and smooth within. 
These vary greatly in size, measuring from l-200th to the l-20lh of an. 
fuch in diameter. They appear to be spores, ^uch as are commonly fmmd 
in large numbers in many common coals. 

The author concludes that all our coals may he arranged in a scale, 
having the Torbane Hill coal at the top and anthracite at the bottom. An- 
thracite is almost purs carbon ; Torbane Hill coal contains less fixed carbon 
than most other Cannels ; anthracite is very difficult to ignite, and gives out 
■carcely any gas. Torbane Hill coal bums like a candle, and yields 3,000 
cubic feet of gas per ton, more than any known coal, its gas being also 
of greatly superior illuminating power to any other. 

In Dr. R.'s opinion, the roicrosoopieal characters of coal point to its 
having ^)een formed on the spot in which we find it, to its being composed 
of a mass of v^etable tissues, of various kinds, separated and changed by 
maceration, presaura and chemical action, and to the introduction of its 
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MTthj matter, in aU^iiiiiiibeiof fiutanc«e,inBfllateofA)latioii oi fine 
molecular subdiTisiou. He knows nothing to countenance the supposition 
that our coiil beds are mainly formed of coniferoua wood, because the 
structures found in mother coal or the charcoal layer hsTe not the charac- 
ters of the glandular tissue of such wood, aa has been asserted. It appeon 
that the geological, chemical and miCTOScopical charactera of the Torbane 
Hill coal arc sinular to those of other cannela, and that the whole evidence 
we possess, aa to the nature of coal, proves it to have been originally a 
mass of vegetable matter. Ths only difftrencea which the Torbane Hill 
coal presents from others are difi^rences of d^ree, not of kind. It differa 
from other coals in being the best gas coal, and from other cannda in being 



At a recent meeting of the Boston Natural History Sodety, Prof, Wm. B. 
Kogers communicated some obaervatiODS recently mode by him on the 
naiural coke, and the ssaociated igneous and attend rocks of the Oolite coal 
region, in the viduity of Richmoud, Virginia. In the district on the north 
side of the James Bivcr, where the most valuable seam of coke has been 
explored, it is at present wrought by two vertical shafts. In that nearest 
the outcrop the coke is reached at 1 12 feet from the aurfiux, in the other 
at 207 feet, the dip of the coal measures being nearly west and at a low 
angle. A third shaft, recently wrought, which lies nearer the margin of 
the basin than either of the preceding, cuts the stratum of coke at. the 
depth of 60 feet. A bed of whinstone, or coarse gray trap, is intercalated 
in the coal measures of this part of the basin, intersecting the two first 
mentioned shafts, but cropping out a little west of the third. This bed ia 
met with in the deepest and most western of the shafts at a distance of about 
100 feet from the surfioe, and is more than thirty feet thick where it ia 
cut throogh ; but in the next shaft it is at a depth of less than 30 feet, and 
has thinned down to about half the preceding thickness. 

One of the moat remarkable effects produced by this igaeoua bed is seen 
in the stratum of carbonaceous fiie-cla; which Ues next beneath. This, 
which in the second shaft baa a thickness of 11 feet, has been greatly in- 
durated and made to assume a columnar structure, by which the whole 
mass is conTerted into a congeries of closely-packed five and ^-sided 
prisms, often quite r^ular, osuallf about half an inch in diameter, and 
always at right angles to the lower surface of the trap. 

A portion of this bed, originally occuped by impure coaly matter, 
presents the same columnar structure, but the material is a compact 
plumbaginous coke, with much earthy matter intermixed. The general 
aspect of the gray part of this bed strongly resembles that of thetoarser 
Tarieties of flre-bridi after they have been long exposed to iotense heat. 
, Xhia is what might be expected, for in the bed in question we have the 
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Tery material of fire-btick, attd in the oYerlymg tmp -we have a gouTce of 
igneous action, wMch, in the originally molten condilioti of this Bubstance, 
could not fail to work great changes in the contiguous strata. This co- 
lumnar indurated clay, or natural flre-brick, -when recently broken emits a 
most offensire odor, partly that of sulphuretted hydn^en, and partly, 
perhaps, caused by a sulphuret of carbon. 

At the depth of about serenty feet below the bottom of the trap occurs 
the bed of natural coke, for Oie mining of which chiefly (heee openings 
baTe been made. This interval helow the fire-clay is occupied by bluish 
and diab argiUaceons and sandy slates, with some coarse sandstone, the 
former abounding in imprcssiona of plants, among which may ha noted 
Equisetnmcoliimnate, Zamites'oblnsifi^ua and T«niopteriB magnifblia, 
forms which many years ago Frof. Bt^ers pointed out as marking the 
Oolite age of these coal-bearing strata. The baking action of the trap is 
ciuioaaly shown in all these foadls. The coaly matter of the stems and 
fronds, when closely exunined, is seen to be btehby or blistered. It is, in 
fact, coke, which, while it retains the outlines and stronger markings of 
the plant, has, in its partial fusion, obliterated all the Oner characters of 
the organized surface. 

The coke, where it has been succesafnlly mined, fbmu a bed about fiTe 
feet thick, including but little slate, and preaenling a nearly homogeneona 
mass of a bltmh-block color, uniformly vesicular, and light enough to fioat 
in water. It retains only a minute fraction of the volatile ingredient of 
the unaltered bitominous coal of this region, but it ignites readily, and 
bums lite the compacter Jiind of ordinary coke. Throughout the bed, 
bat especially towards the top, it presents a partially columnar structure. 
"Where this structure is marked, the coke is found to crepitate when 
heated. In some localities on the south side of the James River, where the 
whole mass of coal and adjoining shale has been rendered completely col- 
umnar, the material in the process of healiiig breaks up with explosion 
like the crack of a pistol, at the same time jmijecting its fragmenta to 
some distance from the grate. 

The gradually dtminishing influence of the trap bed, as we recede 
downwards, ia illustrated by the section In'oue of the shafts, which embraces 
a thickness of fifty feet of strata below the seam of coke above described. 
After passing through indurated fire-clay, lying immediately beneath tha 
coke, we have a thickness of about twenty feet of slates, followed by a 
thin seam of semi-coke, or coky cool, more bituminons below than at 
top; and alter this, descending through some twenty feet more of 
alales and sandstones, we come upon a bed of bituminous coal, which ap- 
pears to have sustained no alteration beyond the development throughout 
the mass of a-criumnar structure. In tha deepest of the three shafts, the 
seam, now wrought under the intelligent direction of CoL Worth, cor- 
responds to the coky cos! ashore described, the lower layer retaining much 
of ita original bitumen. In all these workings the gradation of metamor- 
phic influence is beautifully marked within a distance of less than Afty 
11 • 
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fMt of EtnM, from Ote giea^y altered ihale, or fixe-claj, immediately be- 
neath the trap, tliToogh the succeaaiTe sUtcs and coke-aeama to the uu- 
ehanged tulumiuous coal at the bottom of the aection. 

EXTENSIVE DEPOSIT 07 GTPSUK. 

Dr. Shumard, who accompaiiied Capt Marc; in his reconnoiasince of 
the head w«ten of the Red Biver, thiu deacribes an inuneiue depout of 
gypaum in that tsnitory : — 

Thia fi^ ia probably the taq;eat in the world, and eitenda from, the 
Wichita Mountaina to mthin a short distance of the nearest Mexican 
ptovinoe. Throughout its entire extent the gypeum presents itself to the 
■nr&cc in snch a manna as to be Tery easily worked, and is of the pureat 
quality. Not onfteqaently we travdled for milea over continuous beds, 
wtuch, fnmi th^ inowy whitenesa, and the great abundance of glittering 
rtleniit firaiuparmi ifyjmon) they Contained, added greatly to the interest 
of the Boentry; while here and then immenae Uaffii— often seyetal miles 
in extent, and thickly capped with the same m.ti^al — projected to tha 
height of two or three hundred feet above ihe level of Uie surrounding 
nauntry. In many places it was obaerred to be twenty fbet in thii^&ess, 

SISCOTEBIES IK THE OLD BED SANDSTONE. 

During the past aeaaon some highly interesting discoveries have been 
made in the Lower Old Red Sandstone beds of Thuno and Wick, in 
Scotland. FoasQ wood and ahelli, the existence of which in Caithness 
was hitherto unknown, have been abundantly found in tUu, the former 
at Thurso, and both wood and shells at Wick and in the vicinity, the 
sbellB having undergone considerahle abraaiou. These are facte extremely 
interesting to geologists, and will doubtless give new life to the expjorers 
of the Old Bed Sandalone formatioD, bestowing, aa tliey do, poailive evi- 
dence of what has formerly been considered at best but doubtful — the 
existence of Testable organisms ofth« land at the Old Red period. 

OK THE WATEtS OF THE GEEAT 8At.T LAKE, BOCKY UODNTAIHS, 

By Dr. L. D. Oale, (Staruburg'M ExpeHtion to the Great Salt Lai», 
Fhilade^iiua, 1S52.) Amount of solid contenta, 22.122 per cent. Spe- 
cific gravity! 1.170, Composition : — 

Chloride of sodium, 20.196 

Sulphate of aoda, 1.831 

Chloride of magneeiuin, O.Zfi3 

Chloride of calcium, ...... traa. 
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On tht Waien of the Warm and Bat ^ingt of Sail IM» City : by Dr. 
L. D. Qale, (ibid.J Tba miua:^ water of tlie wata aprisg liaa a Btnmg 
Bmelt of aulphiuBtted hydrogen. Specific gravity, 1.0112. Solid matter 
offbrded on evaporatioii 1.08200 p. c. Aoalydi aSbrded : — 

Sulphtuetted hf dit^en uncombined, . . 0.037451 

" " combined, . , . 0.000728 

Carbonate of lime precipitated by boiling, . . 0,07fiOOO 

" magnesia " " . . 0.022770 

Cbloxide of calcium . 0.006700 

Sulphate of soda, 0.061835 

Cbloride of sodium 0.816600 

1.023087 

The Hot Spring has the specific gravity I.OI30, and yielded 1.1*54 per 
cent, solid contents. Compositian in 100 parts : — 

Chloride of sodium, 0.8052 

Chloride c^ calcium 0.1096 

Carbonate of lime, 0.0180 

CUoiide of magneiinm, 0.0288 

Sulphate of lime 0.0806 

Silica, 0.0180 



DIUENSIONS OF THE 

The latest measnremenia of our freab-water «eaa are as foUowi : — 
The greatest length of Lake Superior is 336 miles ; its greatest breadth 
ii 160 milCB ; mean depth 938 UfA ; eleration 627 feet : area 32,000 square 

The greatest length of Lake Michigan is 360 miles ; its greatest breadth 
108 miles ; mean depth 900 feet ) elevation S8T feet ; area 23,000 square 

The greater length tS Lake Huron is 200 miles ; its greatest breads is 
160 miles ; mean dxpii ftOO feet ; elevation 674 feet ; area 20,000 squor* 

The greatest length of Lake Erie is 260 miles ; its greatest breadth is 
80 miles ; its mean depth is 81 feet ; elevation 66fi feet ; area 6,000 sqnare 

The greatest length vA Lake Ontario is 180 miles ; greatest breadth 6S 

miles ; its mean d^th is 600 feet ; elevation 262 feet ; 6,000 square miles. 

The total length of all five ia 1,68$ miles, OOTering an ana altogether at 

la of 90,000 square mile*. 
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OBSBSTATIONS ON EAKTBQTTAKES. 

A report of a committee of the IngtittUe of France, oocutttiiig of MU. 
LionviUe, l4uiie, and EUe de Beaumont, on the subject of a theorjof 
eardiquakes, haa been transmitted to the Britiah Agaodation, for the use 
of that Society. From a careful diacuuian of several thousand of these 
pboiamena, which haye been recorded between the yean I30I and 1S50, 
and a comparisrai of the periods at which they occurred with the position 
of the moon in rtlation to the earth, M. Parey, of Dijon, would infer 
that earthquakes may possibly be the result of an action of attraction ei' 
erciscd bjr that body on the supposed fiuid centre of our globe, somewhat 
■imllur to that which she exercises on the waters of the ocean, and the 
report of the committee' of the Institute is ao far fa-rorable that at their in- 
stance the InititutB haye gnmted funds to enable the learned proEesaor to 
continue his researches. Observations of a almilar character are now 
soii^ on in England, under the auspices of Uessrs. Mallet and Uilne. 

ON THE ANH1JAL IKCRBASE IN THE FBODUCTIOX OT UETALS. 

In a recent publication of Mr. J. D. Whitney, entitled, «The Metallic 

"Wealth of the United Slates deacribed and pompared with that of other 
countries," a general summary is given, accompanied by a tabular state- 
ment of the estimated amount and valne of melala produced throughout 
the world in 18B4. The metals selected are gold, silver, mercury, tin, 
copper, lino, lead, iron. The ablegate of these is as follows : — ■■ 

m,m' z,w9,2M t,2oo.oM u.su M,«i« «o^ m,m e.sn.im 

The product of the United States in gold is set down at 200,000 pounds j 
Australia and Oceanica at 190,000; Bussia at 60,000 ; and Mexico and 
South America, 47,100. Of silver, tha new world supplies 2,473,700 
pounds, leaving only the smaU residue of 191,fi00 pounds for all other 
countries. Of mercury, Spain gives the wcsid 2,eoo,000 pounds, and the 
United States 100,000 pounds. Ei^land and Australia furnish over half 
of all the coi^iei produced by the world, the present produce of the 
United States beii^ in this metal only 3,S00 tons. Prussia and Bd^um 
furnish four-fifths of all the zinc used in the world, (viz., 16,000 and 
33,500 tons.) Lead is distributed between Great Britain, Spain and the 
United States, in the ratio of 1, 2, 1, (viz., 61,000, 30,000 and 16,000 
tons each.) England fnrolshes more than half the iron of the weald, 
3,000,000 tons, and the United Slates 1,000,000 tons. France is the neM 
most productive country in iron, 600,000 tons. Bussia produces but 
200,000 tons, and Sweden 1S0,000, quantities bearing-' a very small lels' 
tion to the celebrity of product of those a 
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The EaUowiDg t«Ue exhibiti ths comparadre Tslne of the metallio pro- 
ductioDB of difierent countries, from which, may be seen the ratio of their 
productioii, «8 e<»ap«ied fltat with that of this oouatry taken as the unit, 
and secondly with that of Gi«at Britain : — 
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The great importance of our own metaUtc resoTircea will be at once appar- 
ent from an inspection of the above table. It will be seen that we are sec- 
ond only to Great Britain in our production, a« we ere aUo in our con- 
Bumption, of the metaU. 

The two great Anglo-Saxon countries stand far before all others ; and 
Australia, a colony of England, of but few years' growth, is the next com- 
petilor OR the list. As our production of gold, which now forms bo im- 
portant an item of our mineral wealth, blla off, as it assoredly will, the 
dedcieney may be more than made up by the development of our resources 
for the production of other metals. 

GOLD DEPOSITS OF LOWER CANADA. 

The following extract relative to the gold depodts of Canada is taken 
&om the last report of the geologist now engaged Itpon the surrey of the 
BritiBh Provinces : — 

"In the month of December a few days were devoted to a further eiami- 
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nation of the dUltibatios of thii metal tn the eMtem tomuUps, and 
putidta of it were finind in the Tallay of the Bt. Franiua, at vaiioua intec- 
vals. Though the weather was rathei adTeree to the examination, on 
account of the cold and frost, yet the resulti were much Qke same ai thoaa 
of aimilar preTioua explorationa farther to the east. One of the positions 
examined waa ou the Hag<% Kiver, aboTe Sherhrooke, wheie poiticlee were 
met with in an andent haid-bound graTcl, which [sobablj has never been 
diatoibcd since the time when the Buriace rose liom beneath a Tertiary 
tea. The podticm is abont one hnndiod and fifty feet aboTe the levd of 
Lake St Francis at Sherbrooke, and would probably be ot^ six hundred 
feet above the St. Lawrence at Lake St. Peter. This fact seems to show 
that the metal is not confined to the lowest parts of the Talleys, but will 
have a distribution coextenaiTe with the original drift of the district. It 
may be considered that the anrifaroua drift haa now been shown to exist 
into 10,000 square miles on the sonth side of the St. lAwimoe, compre- 
hending the prolongation of the Oreen Mountains into Canada and the 
country bn the aonth-east mde of them. Li following the raiige of this 
drift north- weateriy, the researches of the survey have not extended beyond 
Etchmin Lake ; but the general slnjilarity of the rocks beyond renders it 
probable that little change will be found for a distance extending mnch 
farther, perhaps to the extremity of Gaspi. It may be proper to remark 
that, though the ascertained auriferous area is thus bo much increased 
beyond the measure given in the previous report, no fact has come to my 
knowledge rf sufficient importance to authorize any change in the opinion 
that has been already expresaed, that the deposit will not in general remu- 
nerate tin4ialled tabor, and that agriculturists, actissos and others engaged 
in the ordinary occupations of the country, would only lose thdr laboi by 
turning gold hunters. In the examination of the valley of SL Franda, 
one of the spots tried was in the immediate vicinity of the quarts vein 
holding copper pyrites, mentioned in the report of 1817^. In that report 
it was stated that the copper pyrites were auriferous ; and in coRoboratioa 
of this &ct, a small, uneven, but loose, octobedml crystal of gold was on 
this occssion obtained from a crevice in a two-inch string of quartz, spotted 
with copper pyrites, which appeared to be subordinate to the prindpal 
vein. This vein occurs in a msss of talcose slate, supposed to belong to 
the Lower Silurian series ; but from a vein on the river Bu Loup, aped- 
mens of qusrtz and iron pyrites have lately been shown to me, derived 
&oin the clay slates of the Uppar Silurian aeries, and in some of these traces 
of gold have berai met with. The metal thus appears to belong to the 
veins of both the lower and upper series. If Sir R. O. Murchison's theory 
be well fbnnded, that the gold, when it was originaDy placed in vein, 
occupied only that part of them which was towards the then existing 
exterior of the earth's crust, the presence of it in the Upper Silnriui veins 
would lead to the conclusion that it should be more abundant in than 
than the lower ; for it is probable that those parts of the lower rocks now 
found exposed weie once covered by the upper, which have been removed 
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by denudation ; and the Tdni of the loirei nx^ being but the remaining 
infeiior, and UwRfore less productive, parts of these vems which onoe cut, 
both should be Buipossed in ricbnesa by those of the upper rocks, nhieh 
l^esent parts nearer to the original sur&ce. The line of division between 
the two series of rocks has been given in a formw report ; and, according 
to the theory in questJon, the more productiTe vdns should be met with 
rathar on the south-east of the Green Mountain range than within it." 

ON THE DISTRIBUTION OF GOIS. 

The following remarks ou the distribution of gold are taken from a re- 
cent publication of Sir K. G. Murchison : — 

"It would ill become any geologist who throw* his eye over the gold 
map of the world prepared by Adolf Erman, to attempt to eatimate, at 
this day, the amount of gold which remains, like that of Austndis, unde- 
tected in the Tast re^ous, of the earth, as yet nnknown even to geogra- 
phraa, still less to speculate upon the relative propoitions of it in such 
countries. At the same time, the broad features of the case in all known 
lauds may be appealed to, to check extravagant fears and apprehensions 
, respecting an excessive production of the ore. Tot we can trace the boun- 
daries, rude as they ma; be, of a metal ever destined to remain precious 
on account of those limits in position, breaiUh and depth by which it is 
circumscribed in Nature's bank. Let it be borne in mind that whilst 
gold has scarcely ever been found, and never in any quantity, in the sec- 
ondary and tertiary rocks which occupy so large a portion, of the surface, 
mines sunk down into the solid rocks where it does occur have hitherto, 
with rai« exceptions, proved temunnative ; and when they are so, it is 
only in those cases where the rocks are soR, or the price of labor low. 
Further : it has been well ascertained, whatever may have been the agency 
by which this impregnation was effected, that the metal has been chiefly 
socumolated towards the snr&ce of the rocks ; and then, by the abrasion 
and dispersion of their laper^dal parts, the richeet golden materials have 
been spread out in limited patches, and generally near the bottom of 
baaio-shaped accumulaticMis of detritus. Now, as every he^ of these 
broken auriferous materials in foreign lands has as well defined a base as 
each gravel pit of our own oounliy, it is quite certain that hollowa so oc- 
cupied, whetjier in California or Australia, must be dug out and ex- 
hausted in a greater or less period. In fact, all aimilar deposits in the old 
or new world have had thdr gold abstracted from heaps whose areas 
bave been traced and whose bottfxns were readied. Not proceeding be- 
yond the evidences registered in the stone-book of Nature, it may there- 
fore be affirmed, that the period of such exhaustiou in each country (for 
the deposits are much shallower in some tracts than in others) will, in 
great measure, depend on the amount of population and the activity of the 
workmen in each locality. Anglo-Saxon ene^y, for example, as ^>plied 
in CaUfornia and Australia, may in a few years aooom[dish reeults which 
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Mold oaiy hsTe been obtained in centimes by a tcanty and Itzy indigenona 
popolatioii; and thua tht promt large floa of gold into Eimipe JrormueA 
IracU am, in my opinion, begin to diminith aitbin a eomparativetg thort 
ptriod. • * * In conclusion, let me ezprew mj opinion, that the 
ftar that gold laaj be sreatly depreciated in value telatively to Bilvei — a 
ftat which may have sdted upon the minda of some of my readers — is 
unwananlcd by the data i^iiteied in the crust of the earth. Gold is, 
after all, by far the moat testricted— in ita native distribution — of the 
prectons metala. Silver and argentiferons lead, on the contrary, expand 
so largely downwards into the bowels of the rocks as to lead us^to believe 
that they tniut yield enormous ptofib to the ahilful miner for ages to 
come ; and the more so iu proportion as better machinery and new inven- 
tiona shall lessen the difficulty of subtetranean mining. It may, indeed, 
well be doubted whether the quantities of gold and silver, procurable &om 
legions unknown to our progenitors, will prove morejthon sufficient to 
meet the esigendes of an enormously increased population and our aug- 
menting commerce and luxuty* But this is not a theme for a geolt^ist t 
and I would simply say, that Providence seems to have originaliy adjusted 
the relative value of these two precious metala, and that their relatioDs, 
having remained the same fbr sges, will long Hurvlve all theories. Modem 
sdence, instead of contradicting, only confirms the truth of the aphorism 
of the patriarch Job, which thus shadowed forth the downward persistence 
of the one, and the superficial distribution of the other : — ' Surely there ia 
a veia for the silw .... The earth 9Rth duet of gold.' " 



QUIGKSIi:.rER DEPOSITS OF CAtlFaBNIi. 

M. D'Weiny, in a commonieatioit to the Cornier da Etatt Vnia, fur- 
nished the fidlowing information relative to the quicksilver deposits of 
California : — 

The annual production of mercury at the mines of Almaden, (Spain,) 
Idiia, {Frioul,) Hungary, Transylvania, Peru, tec., is valued at from 
thirty to forty thousand quintals, (owt.) China and Japan also produce 
an equal quantity of mercury, but, I believe, do not export the article. 
Notwithstanding this large production, the supply is by no means equal to 
the demand, and many gold and silver mines have ceased to be wisked' on 
account of the scarcity and high price of that metal. The mystery which 
yet envelops the operations at the mines of New Almaden has prevented 
me trata obtiuning accurate returns ; but we can to some extent supply 
that want from our ovra obsOTvations, and enable your readers to aj^B«- 
date the value ef these mines in California. The richest minerals of Eu- 
rope are those of Almaden and Idria; the first contun 10 per cent, of 
metal, the latter 8 per cent. The other minerals are less rich. I have 
analyzed several samples of cinnabar, taken from different spots in New 
Almaden, and they have yielded from 29 to 72 per cent. The general 
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BTCnige was about fiO per cent. ; that u to say, the lannabar is from 10 to 
11 timee richer tliui that of Europe. 

I have analyzed the refuse which came from the fumBcea at New Alma- 
den, and found 3 and 10 per cent, of mercurjr. Thus haye they thrown 
Mide a mineial as rich aa that of Idria and Almaden. The loss of 8 to 10 
pCT cent, combined with an equal loga by eTaporation on account of de- 
factiTe apparatus, is a moat deplorable waste of the riches of the earth. 
There are at New Almsden ten furnaces for toasting, more or less imper- 
fect in constiuction, and which, neTertheless, furnish, if in constant 
operation, from thirty to thirty-five thousand pounds of mercury weekly. 
To obtain tJiat amount of metal one hundred thousand pounds of cinna- 
bar are consumed, and from eighteen to twenty thousand pounds of mer- 
cury lost from bad management. The following calculation will serve to 
abow at what weekly expense these mines could be worked under » 
proper system of nuoiagemeilt l — 

FuF^l, ^leo 

Laborers' wages, • 1,600 

Wear and fear of maahioery 200 

Expense of package, &c., 600 

Interest on capital 1,500 

Total $3,S0O 

The aboTS outlay would produce fifty thousand pounds of mercury. 
This would be working with a very Umited capital, and it would be easy 
to doable the product by increasing the capital from eighty to one hundred 
thousand dollars. I need not say that these calcnlationB are not founded 
upon any results obtained at New Almaden ; I neither know the receipta 
BOT expenses of working thoee mines. X only wish to render apparent to 
all the importance to which tiiat branch of metallurgic industry can be 
raised. But to return to New Almaden : the only iiQpottant work, which 
exists there is a " rift," or inclined plane, which conveys the mineral to 
the works. Do they find collections of pure mercury in those mines? 
We do not know, hut think it ought to exist in considerable quantities, 
and that it would be discorered by well-directed researches. The deposits 
of cinnabar appear rery extensive in the neighborhood of the mines now 
worked, and we may safely p-edict that hereafter new and extensive works 
of a similar character will be established there. 

ON THE LEATJ MINES OF WISCOKSIN. 

At the Washington meeting of the American Assooiation, Frof. Daniels, 
who was intrusted with the geological survey of Wisconsin, gave the fol- 
lowing account of the geology of the lead mines of that State : — 

The lead, he sud, is found in a gray limestone, often 300 feet thick, 
vhich is the surface rock. The vans are Tcrtical, lo long u they ewi- 
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tiiine in this rock. At certaia poutts thej oocupf laige Sssures or etvea 
Id the rock. The galraa is in Urge crjratals, clinging to the tops or sides, 
fend pertectly pure — never at the bottom, except as they are broken off 
and mingled with pieces of broken rock. But when we pass deeper into 
the Troilon limestone, the veina are oftener hoiizontsl, spread in Sat, thin 
sheeta. Here the lead is ccnnbined with the oxides and aulpbates of iron 
and zinc — "blackjack" and "dry bones," the miners call it. Ileretofore 
the popular bdief was, that the lead failed on aDiking this blue limestooe ; 
but at several points he found that, without being aware of it, the miners 
had vmked past eren the limestone into the aandatone, and found ridi 
Teins even there. Theae lateral veins of the bine (Ximton) limestone lie 
parallel to each other ; they extend a great distance, and hare been 
irorked for a mile. Prof. Daniels inclined to think that the deeper reins 
will be fbund not inferior to those nearer the surface. He found oeca- 
■ional Tetna of copper, but they were entirely independent of the lead 
veins. The lead reins are in groups, and their lateral veins seem to con- 
neet the larger vertical ones of the same group. 

Prof. HaU said, that in ISSO this galena limestone vnis first identi- 
fied with the Lower SHurian rocks, and he thought the hells spoken of 
Wtfc all of the same age. This t^on bad neversuffered from great pleas- 
ure below, and he thought that the veins of lead had not been injected 
into the fissures from below, bat must have flowed in fiom above, while 
in watery stdution. The reason why the veins were horizontal in the blue 
(Trenton) limestone, was because the fissures in the rock were lateral — 
not that the veins had been pressed together and thrown np laterally after 
they were filled. The shale above the lead-bearii^ rock he supposed to 
be of the Hudson Elver group. 



ON THB CONMECTIOM BETWEGK THE BED SANDSTONES OF THE 
MIDDLE STATES AND COMNECTICUT VALLEY WITH THE GOAL- 
BEARINI} ROCXS OF EASTEBN YlEfilNlA AND NORTH CAKOLIKA. 

At a recent meeting of the Boston Soe. of Nat History, Prof. W. B. 
Beyers exhibited a series of fossils from the middle secondary belts of 
North Carolina, Virginia, Pennsylvania and Massachusetts — chiefly, he 
stud, with the view of calling attention to the evidence afforded by some 
of them <J the close relation, in geolo^cal age, between what has been 
called the New Bed Sandstone (^ the Middle States and Conneeticat valley, 
first designated by Prof. H. D. Rogers as the middle secondary group, 
and the coal-bearing rocks of Bastem Virginia and North Carolina, 

Prof. R. referred to the existence in Virginia of three distinct belts of 
these rocks. The most Esatem of these, extendii^ almost conrinnously 
from the Appommatox Biver to the Potomac, includes the ooal fields of 
Chesterfield and Henrioo counties. The middle tract, about 25 milei 
west by south of the preceding, is of much less extent, and has not yet 
furnished any workable coal seam. Somewhat intermediate in trend to 
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these ia a belt of anftli^cme rocks in North Cutolini, commencing soma 
distance Bouth of the Vii^nia line, and stretching south- west wiiTdly 
•crow the Stale, and for a few miles beyond its limita into South Carolina, 
This area includes the coal-bearing rocks of Deep River, 'ilie western 
belt extends, with two considerable interruptions, entirely across Virginia, 
being prolonged towards the south-west in (he couise of the Dan Riyer in 
North Carolina, and towards the north-east, through Maryland, Pennajl- 
vanniaandNew Tersey — forming what is. usually called the New Red 
Sandstone belt. 

From an exandnatioa some twelve years ago of the fossil plants of the 
most western of the Vii^iB belts dedgnated, Prof, Sogers had been led 
to re^ this group of loeks to the Oolite series on or near the horizon of 
the carbonaceous deposits of Whitby and Scarborough, in Yorkshire. 
Some yesra later he diseoTcred many of the same plants in the middle 
belt of Virginia ; and in the sommer of 1860 he found eevetal of these 
plants in the coal rocks of Deep River, in North Carolina. In each of the 
latter districts we meet with Equiaetnm Colnmnare, Zamltes, and a 
plnmoie plant referred to Lycopodites, and strongly resembling L. AVtl- 
Uamsonis, of the Yorkshire rocks. These are among the nsual fbrnia 
occurring in the easternmost of the Virginia belts. 

Besides the fossil plants common to these three areas, they contain two 
species of Poaidonomya and two of Cypris. Of the Cypridcc one speciea 
has a amooth, the other a beautifully granolated carapace. They are both 
■yaj small, seldom exceeding I-30th of an inch in length and l-70th in 
■width. Both species cf Poddonomya differ in proportions from the Pos, 
Minuta of the European Trias, but one of them strongly resembles the P. 
Bronnii of the Lias, although of larger dimensioiis. 

Prof. Risers remarked upon the uncertainty which exists as to the true 
nature of the small shell-like fossils, which, being assamed as mollufiks, 
have been referred to Bronn's genua Posidonomya, But whatever may 
be their zoological affinitieB, the fossils now und^ consideration have 
great interest, as affording further means, not only of comparing together 
the mesozoic belts of North Carolina and Virginia before referred to, but 
of approximating more justly than heretofore to the age of the so called 
New Bed Sandstone, or Triassic rocks, which formed the prolonged belt 
lying farther towards the west. 

In the report of Prod Emmons, published in the autumn of 1852, 
mention is made of die remains of Saurians in the Deep River deposits, 
Bs well of the Posidonia and Cypris, and of an Equisetites, a Lycopodites 
and othra allied forms, together with a naked, rather spinous vegetable, 
regarded by him as a cellular cryptt^amous plant. 

In view of the general identity of the fossils thus far found in the Dry 
River and Middle Vii^inia belts with those of the most eastern deposit 
in Vii^nia, viz., that including the coal of Chesterfield, Prof. Uogea 
muntained that the general equivalency of these three eras may be re- 
garded as established, and therefore the Dry lUver belt of North Candina, 
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■■ -well u Qie Middle TirginU belt, ovght to be placed in the Junnio 
•eriee, not Ux prababl; ibore ita base. 

In North Caroluu, «k the Dan Bivei, where theM rocks include one ot 
mmre thin muh* oC co«1, the ume C]i»idie and Poddonis are found in 
greU nnmbett in tome of the fine-grained shalw and black fissile slates. 
The lattei were nolicad is eail; as 1639 by Dr. G. W. Boyd, while on the 
YirginiB Q«ologieal Smrrey. Begarding this fossil, of which spedmena 
weie also obtained about the same time from the middle bdt in Virginia, 
as identical with the Posidonia of the Eeuper, Prof. B. had, many years 
•go, announced the probatnlity that a part or all of the great western belt 
was <rf the age of the Trias, instead of bmng lower in the Meeozoic Beries. 

Speomens of the Fosidoniee and Cypridas, from both belts in North 
Carolina, and from the eastern and middle belts in Virginia, were ex- 
hibited by Fr<£ R. at the Albany meeting of the American Association of 
Science in 1S61, fot the purpose of showiDg the close relationship between 
these d^Misit* in geological time. Among the specimens &om the Dan 
Birer, Frof. B., on the present occasion, referred to the impresuon of a 
Zamite leaf and a jtnot of Equisetum Columnare. Frof. Emmons, in the 
report aboTe referred to, speaking <^ the marly slate of this syetem, aays 
that " it diflers in no respect trom that of Deep River, bearing the same 
fbsdls, Foeidonia and Cypris, in great abnndaiice." In the same belt in 
PennsylTania, in the Tidnity of Ph<BniivilIc, early last spring, Frof. 
n. D. Rogers discorered FoaidoniK in great numbers in a fissile black slate, 
and on sabseqnent eiami nation the same beds were found to contain lay- 
ers oowded with the easti of Cyprids. Along with these are multitudes 
of Ct^m^las, apparently saurian, resembling in uze and form the Copro- 
litss found in the carbonaeeotu beds on Deep lUrer, and also some imper- 
fect impMSsiona of Zamite leaTes. These ^ts Prof. B. considers sufficient 
to identify, as one ftormstion, the discontinuons tracts of this belt in North 
Carolina and Virginia, and the great prolonged area of the so called New 
Bed Sandstone of Maryland, Pennsylvania and New Jersey. 

As to the geological date of &is belt. Prof. Ethers said that the dis- 
covery at various and remote pointa of its oourse, of PosidpniK, Cypridse 
and Zmnites, most or all of which ate identieal with these forms in the 
eastern and middle secondary areas of Virginia and. North Carolina, makea 
it extremely probable that the rocks, formerly referred to the New Be^l 
Sandstone, and of late more specially to the Trias, are of Jurassic date, 
and but little anterior to that of the coal rocks of Eastern Virginia. 

Prof. B. considered the occurrence of Cypridai abundantly in all these 
belts as a strong evidence of their Jurassic age. While only a few species 
of Cyprida! and many of the allied genus Cytherina occur in the Silu- 
lian and Carboniferous rocks, there is a total absence of these Crustacean 
remains throughout the series of depo»ts ezteodiDg Oom the base of the 
Permian to the lower limita of the Oolite. But on entering the latter the 
Cyprids reappeat and become very abundant, tiiere being no less than 
twelve ^eoM known to belong to the Oolite formation* (rf Europe. 
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On compning the inlici&ed wood fonnd in die western and eastem 
bdts, Ptof. R. had found their structure to be the Bsme, and to agree very 
jiearly with the fossils figured by Withani, under the nnme of l^euce Hut- 
tonin. As this putiaulor structuiB does not appear to hove been met with 
below the Uas, and occora in that formation, it fumiahea anothw argu- 
ment in favor of the Jurassic age of all these rocke. 

Prof. K. added, that he had not found in the New Ked Sandstone of 
Conneoticot Talley either the Poaidonia or Cypris, although he had met 
- with obscure markings which he waa inclined to rrfer to the latter. He 
had, howerer, ratisQed himself that one of the plants, from the vicinity ot 
Greenfield, iu Massachusetu, was identical with the form in the Virginia 
eoal rocks referred to Lycopodites, and probably L. 'WilUamsonis, and 
that, among the other very imperfect impressiona associated with this, was 
ens which he regarded as the leaf of a Zamite. 

On the whole, therefore. Prof. R. concluded that the additional fo8- 
sils from the coal-bearing rocks of Virginia and North Carolina served to 
confirm the conclusion of their being of Jurassic date, and that the fossils 
thOB far found in the more western belt, and its extension through Penn- 
, aylrania and New Jeney, rendered it propCT to remove it firom the Trias, 
and place it also in the Jurasdc period, a little loww probably than the 
eastSTi belts of North Carolina and Virginia ; <md there would be little 
doubt, he thought, that the same ooncluaion would apply to the New Bed 
Sandatone of the Connecticut valley. 

MASTODON AND ELEPHA9 PHIMIGESiUS. 

A letter in the Comtes Rendus, by M. Zygomalas, from Samia, in 
Oreece, states Uiatiu the mountain of Antinitra immense nambers of the 
bones of the mastodou have been disooveied. Monsieur Z. also saw, in 
Qte stones composing the fortieea of Dubou Phourka, the IxHies of un- 
known animaU, and also fossil plante. The quantity of bones of the 
mastodon exceed any thing hitherto koovrn on t^ &ce of the globe, sc- 
eording to this account. 

Fragmenta of the banes of the fossil elephant, in a good condition, were 
discovered in the sntnmer of 1SS3, at ZanesviUe, Ohio, on the line of 6i« 
'■ CmtTBl Bailroad. This is the third of the same spedea that has been dis- 
oorered in the same bank widdn a few years past, the leading features of 
awh bdng distinctly marked, so as to prove that three, at least, of these 
extinct animal* left their remains within the boundaries of this city. The 
molar teeth, four in number, all that the species possess, were found in 
the jaws sound and unbroken, and two weigh twenty pounds each, 
and two fourteen pounds ea(di. The tuds were not in as good condition, 
one only b^g sound enough to bear moving. This one, eight feet in 
length, measured at its base 26} inches in circumftrence, and at the point, 
eight feet distant, where it is kvken off, IS j inches in circumference, the 
whole length at whidi was twelve feet or more. 
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A discovery of gi'e&t tntereat to palscmtolo^ luts laMy been made at 
the g&tea of ConBtantma, (AlgeiU,) vliile nuking a cutting foi the im- 
prorement of the spprmches to that city, where a gi«at port of the ak^e- 
toa of «oiue gigantic animal waa Ibund. The thigh and leg bones, the 
Teitebis, the libs, the upper part of the head, and several teeth were in « 
very good state of preaerration. The head ii not le« than eighty-five oeii~ 
tiinetera from the teeth to the nape, and forty-eight acroaa the bone of the 
fcB«hcad. The litiiit part of the upper jaw hai long teeth, and also tuaks, 
t''"'!"'' to those of a vrild boor. The legs of the f"'""' are about the size 
ofahiose; and from the bend of the ribs, it ia supposed thatitasbe must haTO 
been about foui times that of an oidioary ox. Its head is somewhat sim- 
ilar to that of the hippopotamus, and its mouth most have been of extraor- 
dinary power. No name can be assigned to this animal, but it is con- 
sidered probable that it may belong to the numerous family of pachy- 
dermee. The ground wherein it was found is composed of a soft calcai'eous 
rock, of tertisry fonnstion. 

A. skeletim of a mastodon has been recently discovered in a mandi, 
about ten miles from Poughkeepsie, New Ycsk. Its state of preservaCion 
is not known, «« it is yet but partially exhumed. This is the sectaid 
skeleton obtained from the vicinit; of this city. 

A fossil skeleton of an elephant has recently been discovered by Ur. 
Campbell, of the Hudson's Bay Company, on the aixtj-flrat parallel of 
latitude, on the west side of the Rooky Mountain chain, about fifteen 
hundied feet above the sea-leveL The skeleton, when first found, was 
nearly entire, but unfortun^ely the greats portion of it was lost in a 
lake by the carelessness of the Tniliam employed to transport it to a fur 

In a recent communication to Silliman's Journal, Mr. W. F. Blake no- 
tices a number of instances in which partial remains of the mastodon, and 
elephas ptimigenius, have been ibnnd in California. The remains, princi- 
pally teeth, appear to occur over a wide extent of country, 

Fouit Bona in Califoroia.—Dt. C. F. Winstow, in a letter to the Cali- 
fomia Farmer, thus speaks of the occurrence of bones, fossils. Sec, on tha 
Stanislaus Riv^, California : — About one and a half miles from the Stan- 
islaus we came to the limestone cave, which has been often spoken of, of 
late, ss being the receptacle of htunan bones coveted with calcareous de- 
posits. This we did not enter, for lack of time. We had passed it about 
half a mile befoie learning its whereabonls,'atid as the day was so hot, and 
the sun advancing, we consid^ed it best to pass without expk^ng it. 
This we could dispense with the better, as we met a person who had ex- 
plored it carefully, and who offered us fragments of human skeleton! 
which he had token from tlie cave. Tliese bones were dry and light, anc; 
not impregnated or overlaid with calcareous spar, like others which I had 
seen from the suae cave. Heretofore obscurity had surrounded the his- 
tory of the hones which had been found in the cave. But this peraon, off 
tetnniiiig from the cave, met an old Indian ; and having a good interprets! 



D^iiiicdbt Google 



GEOLOGY. 335 

of the Indian dialect with him, he learned that the bones were of com- 
paratively Tecent deposit tliere. The care Ib aboat thiTCj-Sve feet deep, is 
irregularin fbnD, and is not more than t«ent; feet in extent in diiferent 
directions. The bones have been all taken away, and the atalagmites also 
have been broken and remoTed, so that there is little now to interest one 
in esploriog it In this Tioincjty is aUo another cave, with an entrance 
rather small, and about one hundred feet deep, from tvhich have been 
taken, some very lai^ and Anely-cryMallized stalactites. These aie all in 
limeetooe districts of country, and are caTities hollowed out in this easily 
eoluble material by the long-continued actioa of water. Lsst summer I 
Tisited a care in the ricinity of Columbia, formed by the forcible breaking 
up of the primitive or metamorphic rock by subterranean Tiolence. The 
hill was rounded over this cave, and the ro<* broken in various directions, 
and huge masses were tilted and lodged against each other, so that large 
eavems existed under the hill, and were connected with each other by low 
or narrow passages. The whole hod been often SUed with water, and 
when a vast reservoir, for mining purposes, immediately over its mouth, 
suddenly sunk away into it last summer, it was observed that the water 
obtained on outlet some six miles farther south, from the side of another 
hill. This oircumfltance shows a connection of the fracturea, and indi- 
tion of force by which come of these hills were 
D teeth nor other vestiges of animal remains in 
that cave, though' it had been asserted by the first explorers that the teeth 
of some large animal had been found there. 

The remains of andent quadrupeds, however, if not fonnd there, axe 
frequently found in the flats of the neighboring regions of country, where 
the miners are at work in procuring gold. The fire of Columbia burned 
up many specimena of remarkable o^onic remains, which had been col- 
lected by miners while excavating for gold among the drift of the val- 
leys. Texas Flat seems -peculiarly distinguished foi these remains. I 
have now a piece of bone temporarily in my possession, probably a frag- 
ment of the lower jaw-bone of a mastodon, from that locality — and a per- 
son at Texas Flat assured one of our party that a tusk, nine feet in length, 
and twenty-seven inches in circumference, had been lying for a twelve- 
month on the ground near his cabin, but had been recently removed by 
■ome one who felt an interest In collecting such cnrioeities. 

Fossils abound in the drift of all parts of California, from the peninsula 
on which stands San Francisco, and even in the heart of that dty, to the 
fiank* and summits of the Sierra Nevada. 

ON METEOmC ST0NB3 ASD THEIK OKI G I IT. 

At the Washington meeting of the American Sdentific Association, Dr. 
J. lAnrence Smith presented a oonununication on the above subject. 

He exhiMied serenl nnall moteoiitea, and some large ones. A frag- 
ment of Mie in his powwiion he showed, of which the whole body « eigbed 
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OTorSO pcninda. It iru fonnd in Taxewdl county, T«nnesiee. A large 
one front SoltUlo, Uexico, lay on the table, w^bing 260 pounds. 

Mr. Bartlett (Boundary commiaaioner) had described to liiiu one aped- 
msn which weighed 600 pounds, and its greatest length was Gve feet. 

It was long supposed that these bodies were identitEed with the shooting 
BtoTB, but that error is of easy demonstration ; for in all the periodically 
returning occasions of shooting stets, thse is not a case on record wbeta 
the fall of a meteoric stone has accompanied them. Then we can obtain 
the deration of the shooting stars, and without difficulty learn their ve- 
locity- Tliey are often for beyond the circle of our atmosphere, sad ti*aT~ 
el at the rate of sixteen miles a second, while we know that nothing can 
rcTolre around the earth at a swifter rate than five miles a aecond. Shoot- 
ing stars, then, are cosmic bodies, rerolving around the sun as a centre. 
They are self-luminous too. But metsorio stones could not strike the earth. 
in their fall, ctuniug at the rate of sixteen miles a second, without produ- 
ting Ter; different impressions from what are recorded (rf tlieir fall. 

They are not of terrestrial origin. The nnmber of those who think that 
they are is too limited to require a set r^utation of tbaX theory. 

They are not of atmoapherie origin, aggregated frora di&erent directions, 
hardened like hail, though f^om different causes. Their form forbids that 
■ospicion. Whence, then, are they i 

Dr. Smith evidently accepted the " lunar thewy," They were maascB 
thrown off with great force from the moon, rerolving around that body 
until in the gieat eccentricity of their orMts they fall within the cdrcle of 
our atmosphere ; once within which, and with velocity greatly retarded, 
our earth becomes their centre. They may have been thrown out from 
the ccaten of Tolcanoes a long time ago, and been thousuids of years r»> 
volving before their orbit brought them in contact with oul s^ieie. 1m- 
place and Arago, who once held this theory, gave it up ; but they 
were compelled to do so, or surrender another belief of thdn, that Biey are 
identical with shooting staiv. One-twentieth of the surtkce of the moon is 
volcanic ; and if the craters, as revealed by the telescope, are ottly in the 
usual proportion to the height and depth of the volcsnoes, there need be 
no doubt that they have sufficient ejecting force to hurl large mMMS irf 
volcanic mattet to immaiae distances. lUmember, besides, that the Utraet- 
Ing power of the moon is but one-sixth that of die earth, and dial bodies 
thrown from its surface experience in eonseqnence but osa.sixth the re- 
tarding Ibrce they would have when throwii from the earth's sur&ce. 

Look again at the constitution of the meteraite, — made up principally 
of jnirs iron. It came evidently &om some place where there is little or 
no oxygen. Now, the moon has no atmosphere, and no water on its snr- 
&oe. There Is no oxygen there, then. Hurled &om the moon, these 
bodies— these masaes <^ dniaet pure iron— would flame ia Ota mm Uke 
polished steel, asd on naching our atmosf^ae would bum in ita ox^en 
until a bk^ oxide coated it ; and thia we find to be the case with all ou 
meteorites — the black color it only as extemal covnog. 
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USE OT THK HORSE CHESTNUT AB TOOD. 

The Puii National, October, eontaiiu the foUowing scconnt of a di»- 
ooTerjr recentiy rep<m«d to the F>«ach Acadany : — 

It has loDg b^n « problem, one of the desiderata of Agricnltxtral Chem- 
iatry, to know how to oonvert the pulp ot the bone cheatnut into meal of 
good quality. These beautiful trees, which are the pride of our parka, 
hBTe Sai fean atrewed the ground with their fruits, which we have trodden 
under foot without being able to reap the ieut odTontsge fiam them. 
What is there, howerer, nnder the shining shell of the horse cheElnut i 
A mealjr eabsbutce, enTslc^ied in nitrogeoeom uerabranes — that is to say, 
matter eminently nnUitiTe ; only one particnlaz element, a bitter oil, fa 
secreted in these cells, and oommunicates to them an insupportable taste. 
To strip the pulp of the chestaut of the es8«)ce which infects it, is, then, a 
very natural idea, and one worthy to exercise the skill at our obemistt ; 
they have essayed very often ; they have even tncceeded ; but it was by 
expensive pcoceedings, latiper fw laboratories, but absolute^ inapjdicabte 
for ocanmon life. A method has at last been discovered by U, f Undin, 
which be deecnbes ai follows ; — , 

Collect scokc horae chestnuts, and grate them aftm having taken off the 
akin ; throw on this pulp a little carbonete of pulverized soda. The car- 
bonate of soda is found atany grocery. It costs three cents the pound, 
and £>r every hundred weight of pulp tvro pouiids are neceasaiy. Hix 
these mateiiais well, kneading the pulp with your hands ; then yon will 
expoae it in a aieve to a current ot water tike that which iaanes from the 
spout aS your fountain. Stiniiig the matter thus miustned, it will pass 
entiicly through the mcahes of the neve, and fall with the waters of wag- 
ing into a toough placed beneath. Let these waten subside fez some 
minntcai then pour them out by gently inohning the vat. They t^e 
vrith them Uie bitter al which has colored them green in dissolving itself^ 
and at the bottom ot the vessel is found a fine paste of a brilliant white- 
ness and very agreeahle taste. This is the purified pulp. 

TiM theo^ of the operati(» is this : The bitter [oindple omtained in 
the pnlp of tha horse chestnut comtanea itself iBunediately with the car- 
16 
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boBita of aodk Introdncsd into the paste, foiniiiig with its alLali a, soluble 
ult ; and the mttdy BUbstanoe, ponfled bj a dmple waaMcg, is deposited 
at the bottom of the Tat whence jou haTe gathered it. 

OK THB IKFLITENCB OF THE SOLAR RADIATIONS OIT THE TITAI. 
FOWBBS OF PLANTS QROWINQ ITNDES DIPPSSENT ATMOS- 
FBEEIC CONDITIONS. 

In a repwt on this mbject, made to the British Association, by Mr. J. 
H. Oladstone, the author commenced by deiciibing accuiBtcly wbat por- 
tlona of the jKismatic spectrum were cut off bj the vaiiouB colored glaaseB 
employed in his experiments. A series of obaervntionB followed on 
hyacinths gniwn nnder very raried inflneaces of light, and solai beat, and 
»■*"■" 'i^l agency. Among the naulta may be mentioned the power of the 
ydlow ny to diminish the growth of rootlets, and the abscrption of 
water ; the power of the red ray to hinder, the proper development of the 
jdsnt ; and the eficot of total darkness in cansing a RqM and abundant growth 
of Qiin rootlets, in pterenting die formation of the green coloring matter, but 
not of that of the blue fiowtr, nor of the other constitueiits of a healthy plant. 
A series of experiments on germinBtion was then detailed. Wheat and pease 
hod been grown without soil under large coloilea, blue, red, yellow, ob- 
Kured DidarlesB, and obscured yellow glsssee, and in perfect darkness. The 
tdbcte resulting from these Taried conditions were very maiked. The two 
plants experimented on — being chosen from tha two great botanioal 
divisions — exhibited a wide diversity, sometimes amounting to a direct 
<^ipostion, in their manner of being affected by the same solar i«y; but 
in the case of both the plants, under the circumstances of the expraiment, 
the following effects weie observed : — The cattLog off of the chemical ray 
&cilitates the process of germination, and that both in reference to the 
pntruDon of the radicles and the evolution of the jdume : the stem 
grows unuaturaUy.tall, and there is a poor development of leaves in dark~ 
nesB, becoming more manifest m the darkness is more complete ; end the 
yellow ray exerts K repellent influence on the roots, giving the wheat a 
downward, and the pea-roots a lateral, impulse. Prot Miilix, in thanking 
{he author for his valuable researches, made some remarks on Qte interest- 
ing remlls that the invest^ation had tauught to l^ht, and drew especial 
attention to the reaxarkable fiwt stated in the paper, that the blue rays re- 
tatded the action of germination at first, although they probably acodraated 
the growth of the plant afterwards, — the act of genniuation being attended 
with absorption of oxygen, but the pcooeM of development being, on the 
contrary, attended with the extrication of this gas. Pro£ Anderson re- 
marked, that a similar difference in the rate of growth of the l^uminous 
plants and grasses to that described by Ur. Gladstone had been observed 
when they were manured with the same materisL Nitrate of soda, which 
was found to be an excellent fertilizer for grassn, bad comparatively little 
■influence upon leguminous plants. 
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To determine the commcrdBl Tsloe of sn; seeds, one handled of them 
an ]daced in ■ pot in a stoTe, made for the purpose of quickening the pro- 
cen (tf germinBtiDn. If tUl the seeds genninate, die seed obtsins the high- 
est Tslue in the maiket. If onl; eighty germioate, the seed loses 20 per 
cent in value. This proceM ordinarilr occupies from twelve to fifteen 
days ; but Ur. Lairaon found that by using blue glass fhef are aiibled to 
detennine the value of seed in two or three days : and this is a matter of 
mch commercial importance to them that it is quite equal to a gift of £S0O 
a year. — Proctadingt of the Royal Folyitehnie Saeiely, 

KEW AMERICAN QM«. 

The WftHhington Union, Nov. 9, 185i, contains the con'espondence be- 
tween Thomas S. Drew, superintendent of Indian, sfikiis, and others, 
relative to a lecent discovery, which bids iair to be of great importance. 
Di. G. G. Bhumaid, [Jiysiciait and geologist to the Lake Expedition, 
commanded by Captain Uarcy, 17. B. A., to the regions of the source of the 
Big Wachita and Bnuos Rivera, in the north of Texas, has discoreied a 
mbstitnte for gum arabic, which he calls ■■ gum mezqoite," and which, 
he haa no doubt, will prove a valuable source of levenue to the States of 
Texas, New Mexico, Ac 

In a letter from Dr. fi. to tSi. Drew irom Fott Smith, he says : — 

I comply with your request to furnish, for the use of the Indian de- 
partment, a short description of the gutn mezqaite, discovered during our 
recent expedition to the head waters of the Big Wachita and Brazos Bivers. 

This gum, for which I propose the name of gum meiquite, is believed 
to occur in inexhaustible quantities, and will, no doubt, prove a valuable 
source of revenue to the Ststee of Texas, New Mexico, and the adjacent 
Indian territory, besides affording employment to the diS^nnt tribes of In- 
dians now roving upon the plains, many of whom would, no doubt, be 
glad to gather and deliver it to the different frontier posts for a very small 
compensation. 

The mezquite tree, from which this gnm is obtained, is by iar the most 
abnudant tree of the plains, covering thousands of miles of the surface, 
and always Qourishing most luxuriantly in elevated and dry r^ons. The 
gnm exudes spontaneously, in a semi-fluid state, from the bark of th« 
trunk and branches, and soon hardens by exposure to the atmosphete, 
fimning more or leas rounded and variously- colored masses, weighing each 
from a few grains to several ounces. These toon bleach and whiten upon 
expoanre to the light of the sun, finally becoming neatly colorlees, semi- 
transparent, and often filled with minute Qstures. Specimens collected 
from the trunks of the trees were generally found to be less pure and 
more highly oolored than when obtained from the branches. 



D^iiiicdbt Google 



340 ANNUAL OF BCIEKTIFIC DISCOTEKT. 

The ^m may be collected dnnDg the mimtlu of July, Almost, and Sep- 
temlier ; bat the moM fBTor&ble period tot Qud puipoae is in tlie I&tter part 
of Aiijiut, when ft may be obtained in the greatest abundance and with 
but little trosble. The quantity yielded by noh bee I found to rary {rom 
an ounce to time ponndg ) butiaciuoniiathebaAnot only gieatly&cili- 
tated ita exudation, bnt caused the tree to yield a mueh gr ea ter amount. 
Aa it ii, a good hand woald probably b« able to collect liom ten to twenty 
pDonds fu a day. Were indiunu naorted to, ^obablj double the nmoaiit 
might be obtained. 

Spedmena of tba gam hare been fbrwaided by Dr. Shnmatd to iSx. 
Drew, and aie descnbed by the latter as atrikingly aimilai to gum ar^ne, 
not only aa i^arda taste and appearance, bat >a to their miunlaginouB 
qualities. Mr. Drew states: '* Upon diluting one ounce of this gum 
in two ounces of cold water, I had a Qae, glutiDOug paste, which I hare 
naed in sealing enveli^)^ and other packages. . I have also caused it to be 
mixed with iboch in the application to linen, and, in both instances, have 
no hesitation in saying that it is equal to the article of which itmuetsoon 
become a popular robctitnle.'' 

THE OIDICH TnOXEEI, OH^ OKAFE MALADY OF EUHOPE. 

From a paper read before the Hc^al Initttution of Great Britain, by M. 
Brockedon, we obtain the fbllowii^ information tespecting the singular 
disease whlchhas of late years proved so destructive to grapes of France 
and other parts of Europe. 

It appears to have been Otst obaerved in England by an observant gar- 
dener of Margate, irtioae name has been given to the fungus producing the 
disease, via., Oidium Tuck«ri. It is an egg'Shaped fmigos, one of an im- 
mense family of this class of destroyers, but one not befroe known <a 
recognized ; and though it bears a close resemblance to those which am 
found upon the potato, peach, cucumber, &c, yet it is distinguished ftom 
all others by a mictoecotoo obeerver, and has never yet been finmd upon 
any other plant, and, when found upon the gr^ie, has always been destruc- 
tive. Its Urat appearwiee is like a whitish mildew, showing itself [vinci- 
pally upon the young grape when about the size of a pea. When the 
•pore of this fangns has settled on the young berry, it enlarges and ra- 
diates irregularly in fine filaments, which often covm the whole surface, 
extending with gaest rapidity. These fix themselvea by impenx^ble 
.attachments, wbieh do not ai^eat to penetrate the ontide ; namerooa 
branches &om the myoeliiun are unftuitfhl ; others sre jointed, and rise 
vertically like the pile of velvet ; the upper joint enlarges, rounds itself 
into an elliptical form, ripens, separates, and is carried off with the slight- 
est motion (rf the ur, to find anotiier gr^e upon which it can fie devd- 
oped. Wannth and moisture favM iUrapidfructiflcition; asnceeasionof 
spores rise from the same branch ; and often two, three, or fimr ripen and 
disperse almost at the same time. Its eff^ upon the grape is to ezhauat 
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the juicM of tlie, cuticle, whicb ceases to expand i*id) the pulp of the 
fruit i it then bnists, dries up, and ie utterly dntroyed. This fiit&l dis- 
ease has Tetunted irith increased Tirulence in each succeeding year. In 
1847 the spores of this Oidiwn reached France, and was found in tbe 
fordng-houBSs of Vertailles and other places neat Paris ; but the disease 
soon reached the trelliaed vines, and destroyed the grapes out of doois in 
the neighborhood, aod continiied to extend front [dace to place ; bat un- 
til ISSO it was chieSy obserred in vineries, which lost from this cause, 
season after season, the whole of their crops. Unhappily, in 1861, it was 
found to liave extended to the south and south-east of France and Italy, 
end the grapes were so afiJcctcd that they either dccnyed, or the wine made 
from them was detestable. In 18S2, the OidiUm Tuc/nri reappeared in 
France with increased and fatal enei^ ; it crossed the Mediterranean to 
Algeria, has shown itself in Syria and Asia Minor, attacked the Muscat 
grapes at Malaga, iujuwd the vines in the Balearic Islands, utterly de- 
stroyed the vintage in Madeira, greatly injured it in the Greek Islands, 
and destroyed the enrrants in Zanta and Cephalonla, rendering them al- 
most unfit for use, and so diminished the supply that 500 gatherers did 
the ordinary wralt of 8000 ! But it is in France that its frightful Tavegea 
are chiefly to be regarded as a national caUmity, where the produce of the 
soil in wine is said to exceed fiOO.000,000 of hectolitres ; two-fifths of the 
■osnal quantitj of wine made there has been destroyed, and what has been 
made is bad. It has not touched with eqxal severity all the departments. 
The vineyards of the Medoc in 1851 were untouched, and the eultiva- 
tors laughed at the existence of the Oidium ; but last year the disease 
showed itself every where in the Gironde. The Eastern Pyrenees, 1' Aude, 
I'Herault, and a great part of Gard, were all deplorably affected, and at 
Frontignan and Lunel the vineyards were abandoned in despair. Thou- 
anda of laborers wa« thrown out of employ, and Che distress was awful. 
Wine in France is the common drink of the peasant ; upon this, his 
bread, and some Ugumea, he labors ; but the wine, bud as it is, has risen 
to double, and in the countries moat injured even treble, its ordinary 
price. M. Miihl has moat carefully examined whether the Oidium of the 
grape lives on other plants besides the vine, but he is decidedly of opinion 
that it does not. Some persona have supposed that it was cauwd by in- 
aecta, because occasionally they have been found on diseased vines ; but 
the idea is now ntteriy rejected, for not the slightest appearance of disease 
precedes the fungus, which creeps over the epidermis, hut does not enter 
its tissues. It envelops the grape, absorbs the juices of the superficial 
cells, and stops the growth of the cuticle. The pulp expands wiUiin the 
fruit, bursts longitudinally, its juices are lost, and it dries up. la an 
early stage of the disease the fungus may be wiped off, and the fruit will 
come to maturity. The Oidium never matures on decayed vegetable sub- 
stances ; it lives and fructiSes only an living tissues. The poor peasant 
of the Bouches du Bhone believes that the cause is bad air ; but at Genoa, 
Grenoble, Lyons, Dijon, and Strasbourg, the people attribute it to gas- 
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Ughti and tke yvpot et locomotiTea, and think that rach i 
■re infernal ; and numj works are pnblUhed iritta such abeurd impata- 
tiona, and Teoommending pMrentiTes and remedies just as wise. Bf 
manj it is atiked, la the Oidium the cause, or conseqaence, of the dia- 
ease of the vine ? The vine, one paity eajs, is over-cultivBted and liable 
to affections which the wild healthy plant reaiets, and it ehoold be tieated 
■a in a state of plethora ; tap it, lessen its sai^ and it will invigorate so ea 
to lesist the poison of the tHdivm. This has been tried, and Jailed. If 
this wen the cause, it could not have so suddenly and widely extended 
iUeit. 



At the Oetmm Aetadattoii of NatnndJats, Dr. Gompd, of Landau, 
Mad a paper " on the Cells, with refereiice to the origin and first cauaea 
(tf tiie Onpe and Potato Dia n e ww ." The author considered it bis duty to 
lay before the meeting the result of his careful investigatian respecting the 
catwe of these diseases. AJt«> tracing the progessive steps of scientific 
disoovery, three of which he apecdally alluded to. — vis., the researches of 
Aristotle, the dtscovety of painting, and the invention of the microscope, — 
he attributed to the latter our knowledge of the cells and cruise Etmc- 
tun of plants. The great element in the development of vegetable life i* 
tike pollen, (Blatheataub.) The poUen is the gieat caiiee of the disease or 
death of plant* ; the eound o unsound condition of the pollen influences 
the whole growth of the plant. The pollea ia carried in evety diiection 
by flie winds ; it attaches itself to the leaves, oz it falls on the ground. 
There it bursts, and again distributee ite miachievous effects, if unsound, 
(m all around. Thence the di&eience in the time when the disease shows 
itself DD the grape or the potato, as it can only appear after the flowning, 
on which depends the healthy or unhealthy state of the plants. He did 
not explwn how the pollen first become diseased, but he thought it might 
be first developed in the bud. At all events, he cooDluded, we have now 
an open, well-known enemy to deal with, and need not fear the eziatenca 
of a mysterious, unseen, unknown foe in the air. 

THE WELLIHGTOKU GIOANTBA. 

This name has been given by the English botanists to the ki^ conif- 
erous tree recently discovered in California. It inhabits a solitary district 
on the elevated slopes of the Sierra Nevada, near the head waters of the 
Stanislaus and San Antonio Rivers, in lat. 38 N., long. 120 10 W., at an 
elevation of 5,000 feet from the level of the sea. From SO to 00 trees exist, 
all within the arcmt of a mile, and these varying from 250 to 320 feet 
in height, and from 10 to 20 fbet in diameter. Their manner of growth is 
mnch like Sejuoi (taxodium) tmiptnir»ni / eome ai« solitary, some are in 
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pairs, while some, and not nnfreqaently, stand three and tonr togetber. 
A tree recently felled measured about 300 feet in length, 'with a diameter, 
indudiiig hark, of 29 feet 2 inches at S feet from the ground ; at IS feet from 
the ground it was \i feet 6 inches through ; at ll}l},feet from the gnmnd, 
14 feet; and at 200 front the ground, 6 feet fi inches. The bark is of a 
pale cinnamon brown, and from 13 to IS inches in thicknesa. The 
brancblets are round, somewhat pendent, resembling a cypress or ju- 
niper. The leaves are pale grass green. ThOES of the young liees an 
spreading with a sharp accuminata point. The cones are about 2^ inches 
long and 2 inch^ across at the thickest part The trunk of the tree in 
question was perfectly solid from the sap-wood to the centre ; and judging 
from the Dumber of concentric rings, its age hsa been estimated at 3,000 
years. The wood is light, soft, and of a reddish color, like redwood ot 
Taxodiam lempernirens. Of this vegetahle monster, 31 feet of the bark, 
from the lower part of the trunk, have been put in the natuisl form in San 
Frandsco for exhibition ; it there forms a spadous carpeted room, and con- 
tains a pLano, with s^ts for 40 persons. On one occasion, 110 children 
were admitted without inconvenience. 

A laece of the wood, recently examined by Pro£ Gray, of Cambridge, 
was found to contain on an average 48 annual layers to the inch. The 
semi-diametet of the tree, at the point where the specimen examined was 
taken from, being 5 feet 2 inches, (viz., at 26 feet from the ground,) sup- 
posing the tree increased in diameter at the same rata dnriug its whole life, 
thme would be neatly 3,000 annual tsyeis; bat Dr. Gray, in conaidexalioQ 
«f the greater tbicknesa of the layers <tf a young ixee, aitd from comparison 
of sections of the so called cypress of the Southern States, Taxodium dU- 
tichum, (as given in detail in the Proceedings of the American Academy, 
Tol. 3, p. 06,) assigns about 3,000 years as its highest probable age. 

Dr. C. F. WinsLow, formerly of Boston, fumiahcB to the Catifomia Farmer 
the following description of a visit to the localities of these gigantic trees. He 
■ays, — "The road WHS moreorlessshadcdatlthe way by pines so gigantic as 
to awaken in me, who had never UCfore seen the native and lofty forest 
scenery of the north temperate zone, the strongest feelings of wonder and 
admiration. I bad never before conceived of the capacity of the various 
species of conifera to attain such enormous dimensions. Thay were often 
6 feet through, andfrom 130 to 300 feet high, and so symmetrical and per- 
fect in fiiM-m as to impress me with new and more commanding ideas 
respecting the force and operation of the vital prindple presiding over the 
nourishment and growth of oiganizcd bodies. 

•• The height of the locality is about £,000 feet above the sea, and 2,400 
feet above ' Murphy's Camp,' on the Stanislaus. So far as known, the 
T^etable growth to which the name of ■ Big Tree ' has been attached 
grows in no other region of the Sierra Nevada, nor on any other mountain 
range of the earth. It exists bete only, and all the individuals of its 
kind, so br as I can learn, are localized to this vicinity. They are em- 
biaoed within a iMige of 200 acres, and are enclosed in a baiin of coarsa 
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riUdcFiu miterUl, ■aTTounded by a ilopiiig ridge of sienitie rock, which in 
aome place* projects above the soil. The basin is reeking vrittt moistorei 
and in the lowen places the water is itacdiiig^ and some of the lai^est 
trees dip their roots into the pools or water-run*. The trees of ver; iarge 
dimensiaiis Dumber considerably more than 100. Hr. Blake measuied 
one Si ten in droomference at the root, the nde of which had been part- 
ly burned by contact with another tiee, tbe bead t^ which had fallen 
•gunst it. The latter can be measured 4SQ feet from its faesd to ite root. 
A large portion of this fallen monster is still to be seen and examined ; 
and by the measurement of Ur. Lapham, the propciettn; of the place, it is 
■aid to be 10 feet in diameter at SfiO feet from its nptom root. In &Iling 
it bad iH'ortrated another large tiee in it« oootse, and pressed out the earth 
beneath itself so as to be embedded s nomber of ieet into the ground. Its 
diameter across its root Is 40 feet. A man is nothing in oomparison of 
dimensions while walkiog on it or standing near its side, This to nM 
was the greatest wonda of the forest. The tree which it prostrated in fall- 
ing has been burned hollow, and is so large, a gentleman who accompanied 
us from Murphy's informed ua, that, when he first visited the place two 
years ago, he rode through it on honebeck for 200 feet, without stoojnng 
but at one spot as he entered at the root. We all walked many acot«s of 
fcet throogh ft, but a laige piece cdT its side has fallen in near the head. 
Btit there are many standing whose magnitude absolutely opptesses the 
mind with awe. In one place, three of theie gigantic objects grow side 
by side, as if planted with special ref^enoe to their present appeaiance. 
Another, so nxmstrous as to abscdulely compel you to walk around it, and 
even linger, is divided at from SO to 100 feet ttcta the ground into three of 
these straight mammoth trunks, towering over 300 feet into tbe sky. 
Thare are others, whose proportions a» as delicate, Bymmetrictl, clean and 
straight OS small apmces, that rise 360 feet &om the ground. Id one spot 
a huge knot of some ancient prostrate giant is visible above the soil, wliere 
it fell age* ^o, and tbe earth ha* accumulated so as nearly to obliterate all 
traces of its former existence. The wood of this tree, I am told by Hr. 
Lapharo, is temukable for its slow decay. When Bnrt cut down its fibre 
to white, but it soon become* reddish, and long exposure make* it as dark 
as mahf^ony ; it is soft, and resembles in some respects pine and cedar. 
Its bark, however, ia much unlike these trees; neareet the ground it is 
prodigiously thick, fibrous, and when pressed on has a peculiar feeling of 
elasticity. In some places it is IS inches thick, and resembles a moss of 
cocoa-nut husks thickl; mailed and pressed tt^ther, only the fibrous ma- 
terial is exceedingly fine, and altogether unlike the husk of the cocoa-nut. 
Thi* bark is fiaeured irregularly with numerous identations, which give 
it the appearance of great inequality and roughness. A hundred and fifty 
feet from the ground it is only about two inches thick on the living tree, 
which is now being stripped of its bark for transportation from the country. 
'< The cone of this Dee is Bmall and compact, and nearly regularly oval ; 
and although the tree itself is the largeet of the conifen, its fruit is as 
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■mill as ibBt of tlie dwarfish pines of Noith Carolina and Cape Cod. Iti 
foliage is not, as a gmeral tbing, altogeiher agreeable to the eye, ss the 
head of the tree ia amaU in pioportion to the size and height of the trunk. 
But the boughs, wlien examined more closelj, are bright- gieen, lather 
complicated and delicate in structure, and pleaiung to the mind by con- 
trast with the rough and gigantic stem and branch boia. which they s^^iug. 
'•The name that haa been, applied to this tree by Prof. Lindley, an Eng- 
lish botanist; la Wellingtonia Oigantea. By him it is declared to be so 
mnch unlike other conifera as not only to be a new spedea, but 10 require 
descrixition as a new genus. Other botanists, of eminence, think differ- 
ently. To this, howerer, be has seen fit to apply the name of an English 
bero, a step indicating aa much personal arrogance ot weakness as sdenlifio 
indelicacy ; for it must haxe been a prominent idea in the mind of that 
person that American naluraliata would regard with surprise and leluc- 
tancc the application of a British name, however meritoiioualy honored, 
when a name so worthy of immortal honor and renown as that of \Viah~ 
ingtott would strike the mind of the world as far more suitable to the t 
most gigantic and remarkable yegetable -wonder, indigenous to a country 
where his name ia the moat distinguished ornament. If the ■ Big Tree 
be not aTaiodium, let it liecalled, nowandforever, Taxodiam WtuMnp- 
toitium. If it should be properly ranked aa a new genus, then let be 
called, to the end of time, Waahhigtoma Cati/oraica, The generic name 
indicates unparalleled greatness and grandeur ; its specific name, the only 
locality in the wodd where it is found. No names can be more appro- 

EXPERIMENrS IN HAISINO POTATOES. 

Charles Sears, of the Phalanx Form, in New Jeiaey, has communicated 
to the Working Fanatr a detailed statement of the result of sundry ex- 
periments he has tried in planting potatoes, with a view of determining 
-whether it ia moat profitable to plant uthoU teed, or small cuttings. The 
general conclusions arc thus stated : — 

It will be perceived that the ratio of product to seed is greatest from the 
smallest cut seed, as might be inferred would be the cose ; but deducting 
the quantity of seed in each case, and the net product per acre is uniformly 
in txvirt of planting whole seed, and also as clearly in &vor of planting 
la^e-aized whole seed, when the cost oi seed does not exceed a dollar a 
bushel, and the crop sells for Sfty cents or more ; the ratio of product per 
acre of marketable potatoes from, whole seed l>eing relatively as 100, 90, 
' 73, and from smallest cut seed as 62, 41, 31. Taking only the first or 
largest-sired potatoes, the ratio of product per acre from whole seed is as 
100, 73, 67. " 

1 have also estimated a money valuittioii of the crop, and the extreme 
di&rence at the prices named between the product of the lai^-sized whole 
seed, and that of the smallest cut seed, ia as $36, (79 and %iO, the lattei 
figure being 40 per cent, of the former. 
16- 
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' Tkia «xperiBient mi i^iMted the tMawmg year, and vhen thepotatOM 
mn about half grown a piotiwMd dniugbt commmeed, and the crop did 
not attain full aize ; but ao far as could be deteimined by obseiTation, 
quite eimilar mult* wmedearly indicated. 

In the foregoing estimation of net lesulta, I have not taken account of 
die Doat of cultui* and matLeting. to as to show the actual proSt of the 
orop, becattM the coat and product differ ao greatly in diS^nt gectiona of 
the eonnby. 

SUBSTITUTE FOB GUTTA PERCBA. 

Dr. BJddel, of Madras, hai recently found, in making experimenta on the 
noddar plant of India, that iti milky juice, when dried, became tough 
and bard like gotta peicha, and precisely analogous to it. It is chaired by 
mlphuiic acid, oonTerted into a yellow resinoua substance by nitric acid, 
and but little, or not at all, acted on by mariatic or acetic acid or alcohoL 
Spirita ot tuipentinE dissolie it into a viscid glue, which, when taken 
between the thumb and finger, pressed together, and then separated, ahowa 
numberlea minute threads, ^ which results correspond with those of 
gutta percha. The muddar also produces an excellent £bre, useful fn 
the place of hemp and flax. ' An acre of land cultivated with it would 
produce a large quantity of fibre and juice. 

OH TBB FBODnCTION OF MDSHBOOUS. 

It is the rBOeiTed opinion among botanists that moshroams have but one 
•ort ct aeed, and that ia this re^ird Natui* has been less kind to them 
than to Beaweeds, mosses, and olitcx crytoganu, which she has provided 
with ntiateroos means <^ i»opogBtion— and yet these are the plants which 
grow and ai« reproduced with {fforerlHal rapidity. In examining them 
more closely than his predecessors, M. Tnlaane thinks he has discovered 
that they are mistaken ; that muslvoomi, like mosses, possess the faculty 
of being propagated, not only by filamental elements, but also by buds, and 
that they have, like gome aeaweeds, spcms, oT seeds, of two kinds, one 
being of a higher order than the other, and oorresponding to a more perfect 
mode of multiplying. Independently of all these reproductive oigans, 
. H. Tulasne mentions others, the ipemmluu, wluch are distinguished from 
the others by their extreme tenuity. — Frocttdiit^ Frtach Acadenig, 

COLOBATION OP BEl WATEB. 

At certain periods of the year the Red Bea jnstifies its name by the 
coloration visible in its waters. U. Ehrenberg ascertained that it then 
held in snapeosiDn prodigious quantitiee of colored microsoopic plants 
. belonging to the seaweed family. From the moment this obserratioa was 
made, it was deemed that it gave the e:qdauation of a great many aoddeut- 
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al coIoTBtione of sea -water obeerred by trsTellen. H. Hollien, an ez- 
eonaul of France, obgerTsd lut ^ear that Uie Bea of China was colored 
yellow uid red over a great space, and that this ooloiatioa wu not con- 
tinued, but was in patches gepsisted by a transparent intertfBL The red 
color predominated in that part of the sea which bathed the coaata of the 
BOQthem pOTtion of China, south of the Island of Formosa, while the 
yellow c(^nr predoniinated north of that island in the portion called the 
Yellow Sea. He gave to M. Camille Dareate a bottle filled with this ool- 
oted water, which he had taken in a place where the water waa red ; it 
had depadted a sediment of a brownish color, which, examined by the 
microscope, showed an agglomeration of small seaweeds, more ox less 
decayed, but whose remains were auffieiently perfect to enable M. C. Da- 
reste to ascertain that they belonged to the same species M. Ehrenberg 
discorered in the Bed Sea. We are not able to exhiUt bo diiectly that the 
Mlcsation of the Yellow Sea is caused by an analt^ona vegetation, but M. 
C. Daiette indicated a remarkable phenomenon obserred by Dr. Bellot, R. 
N., which would leem to prore this snppo«ition : during a shower of dust 
there, and which lasted foe seven hours, during all of which the wind blew 
from the sea, (north,) he collected the dust which felL It was a very fine 
quarts sand, mixed with, filaments of an organic nature, iutpr^naled with 
soda, and presenting every indication of seaweeds. 

TEQETATIOM CPON THE HIMALAT4 MOUNTAINS. 

'■ Rhododendrons occnpy the most prominent place, dothing the moun- 
tain slopes with a deep-green mantle glowing with bells of brilliant colors ; 
of the eight or ten speries growing here, every bmii was loaded with aa 
great a pnrfiiaion of blossoms as are their northern congeners in our En- 
glish gardens. Primroses arenect, both in beauty and abiuidanc«; and 
they are accompanied by yellow cowslips, three feet high, purple polyan- 
thus, and pink la^e-fiowered dwarf kinds nestling in the rocks, and an 
exquisitely beaatifiil bine miniature species, whose blossoms sparkle like ' 
ssi^hirea on the turf. Gentians begin to unfold their deep azure belts, 
aoomtes to rear their tall blue spikes, and fritUlanes and Utamoptia burst 
into flower. On the black rocks the gigantic rhubarb forms pale pyrami- 
dal towers a yard high, of inflated reflexed bracts, that conceal the flx>wcrs, 
Mtd, overlapping one another like tiles, protect them &om the wind and 
rain: a whorloTbroad green leaves, edged with red spreads on the groujid 
at the base of the plant, contrasting in oolor with the transparent bracts, 
which are yellow, manned with pink. This is the haudsomest herbaceous 
plant in Sikkim : it is called ■ Tchuka,' and the acid stems are eaten both 
raw and bmled ; they are hollow, and full of pure water : the root reeem- 
bles that of the medicinal rhubarb, but it is spongy and inert ; it attains a 
lengtlxrf'finiifeet, and grows as thidc as the arm. The dried leaves aAnd 
a substitute for tobacco ; a smallw kind of thnbarb is, however, more com- 
monly nsed in Tibet for this purpose ; it is called ■ Chula.' 
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" Tbe deration bdng 12,080 feet, I wu^bore the limit of tree*, and the 
gnmnd ma corared with miny kinds of anuU-floweredhoQeTauckkaibBr- 
beiiT, aod white mae." — Sir J. Booktr. 

TBOrjCAL SCKNBBT OH TBB AMAZON. 

Ur. WalUec^ a leoent tMTeUet in South Ametica, gives na t!be fbllov- 
ing hfghlf inatrnctiTe and well-atated eitiiniite of tiopical T^etation. He 
iaya:— 

" Then i> grandeuT and aolemnitj in the tiopicsl forest, but little of 
beaut7 or biilliaiicj' of color. TIm hugh huttreM tceea, the fiasued 
trunka, the extiaoidinaiy ail loota, the twiated and wnnkled cHmbera, 
and the elegant palma, are what strike the attention and fill the mind with 
adnuntion, and auipiiae, and awe. But all is gloomj and solemn, and 
one feels a relief on again sedng the blue Aj and feeling the soorching 
rajs of the ann. 

" It is on the loadtide and on the liveis' banks that we see all the 
beanty of the tropical vegetation. There we find a mass of buabea, and 
ahnibs and trees of vnxj height, riung over one another, all exposed to 
the bright light and the fi;eeh aii, and putting forth, within reach, their 
flower* and fruit, which, in the foreat, only grow far up on ttie topmost 
branchea. Bright fioweta and green foliage combine their charms, and 
dimben with their flowery festoons cover over the bare and decaying 
■temj. Yet, jnck out the loveliest spots, where the most gorgeoua flowers 
of the tropica expand their glowing petala, and foe emy scene of thia 
kiikd we may find anoth^ at home of equal beauty, and with an equal 
amotuit of brilliant color. 

" Look at a Beld of buttarcnps and daisies, — a hillside covered with 
gorse and broom, — a mountain rich with purple heather, — ot a fiKeet* 
glade, azure with a carpet of wild hyacinths, — and they will bear a compari- 
son with any scene the tro[aoa can produce. I have never seen any thing 
more glorious than an old crab'tree in full blasHom ; and the horse chest- 
nut, lilac, and laburnum, will vis with the choicest tropical treea end 
ahrube- In the tropca! waters an no more beaudful plants then our 
white and yellow water- lilies, our irises, and flowering rush ; for I can- 
not consider the flower of the Victoria rtgia more beautiful than that of 
the Nytnphaa aiba, though it may be larger ; nor is it so abundant an 
ornament of the tro^dcal waters aa the latter is of ours. 

" But the question is not to be decided by a comparison of individual 
plants, or the eSects they may jooduce in the landscape, but on the fre- 
qoency with which they occur, and the proportion the biilliantly colored 
bear to the inconspicuous [dants. My friend Mr. R. Spruce, now investi- 
gating the botany of the Amaioa and Rio Negro, assures me that by far 
the greater proportion of pUnts gathered hy him have inconspicuous green 
or white flowers ; and with regard to the frequency of their occurrence, 
[t thing for me to pass days travelling up the 
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rivers without lecing any rtriking floirering tree or shrub. This u part- 
Ij owing to the flowets of moat tropical trees ,being so dedduoiu ; thejr 
no sooner open than they begin to tali ; the Melaatomas, ia pioticular, 
generally boret into flower in the morning, and the neit day are withered, 
and for twelve months that tree bears no moie flowere. Thia will serve 
to explain why the tropical flowering tieea and shrubs do not make so 
much show as might be expected," 

ON THE CONTORTION OF tlGMEOUS FIBRES, 

At file meeting of the German Association of Naturalists, Prof. Braun, 
of Berlin, addressed the meeting on the subject of the oblique direction of 
the fibres, and the consequent twisting or contortion of the trunks of trees, 
and eihibited preparations illustrating his views. He endeavored to show 
that the twisting of the wood and cortical flbies was not an aocidental ar- 
eumatance, but universal in the case of certain trees; that in certain trees 
they always preserved the same direction, but in others assiuned, at a cgt' 
tain age, the contrary direction. He concluded by endeavoring to give an 
anatomical explanation of the phenomeon, in consequence of the longitu- 
dinal wood and cortical cells giving way on one side, and thereby piodu' 
rang a diagonal division of the same. 



Some years sinoe an English company undertook the culture of tea 
in the country of Assam, situated between Bengal and China, oa the 
waters of the Burrampooter. The Loudon papers stale that this company 
has now under cultivation 2,116 "powshs" d' land. Their last crop of 
tea amounted to 36S,S8T pounds, or an increase of about 05,000 over that 
of the previous year. The produoe of 18fi2 realized £2^,930, giving Is. 
ll^d. per pound net The directors declared a dividend of five per cenL 
tzcaa Uie net profit* of the last year. 
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I.1FE IND ITS PHTSTCAL 

The (UDowing U an abitnet of a p*pei read baton the !A 
datum, by Chaa. Oinud, B«q. : — 

AnimatBd bdngi manifeat a twofold natnre — cme in»tiTi»l, the other 
^iiitoaL The material t^ pfayaicBl natuie anumea a form, a ahape, pecu- 
liar to each spedea, conatitutiDg bodiea tangible and visible to the aenaea. 
GaU the latter an inunaterial principle, or (pint, it ^tter* not what, bat 
let it be ackaowledged aa a condition tint gtia non of the maniitetation of 
I the phTsicaL To it are to be referred the moral acts and the moral teuden' 
ciea which belong to the domain of moral philosophy. 

The difTeient phkMe through 'which the physicBl iodlridual passes, from 
ita formation up to ita laat atage of eziatence, conatitute the phyiDcal a«- 
pacti of life ; or, in other words, the law under which a physical being 
ataxia is (be law vndo' whloh it lives during existsnoe. 

The BUthM then jowxeds to consider the ulUmate piooeta of organic 
life ; that ia, the elaboration of matter, it* aaaimilation and transformatioii 
into the Tuious parts and o^ans it asaumes, dividing his subject into the 
following beads : — 

lat The organs and tissoes are all oompoaed of cdls ^Tersely modified. 

2d. The fiist aspect nnder which an animal manifests itself is a cell. 

3d. Its subsequent growth is but a simple multiplication, of cells. 

4tli. The nourishing of the body is the mere replacing of decayed edl* 
by new ones. 

Now, if the cell be considered the elementary part of the organic tissues, 
we can say there are no crganic elements ; for, however simple a cell may 
be, its existence im^ies the presence of two substances or elements — an 
internal or enclosed Bubstance, and an external or enclosing substance. A 
oell, therefore, does not arise from one element. Oil or liquid fst and al- 
bumen, examined ralcroMOpicallf in their primitive state, exhibit no stmc- 
tnce of any kind, but when brought in contact, almost instantaneously, 
cells ai« formed. They may then be produced artificiBlly. From expert- 
' ments made, it has been ascertained that the oil Is the enclosed portion of 
these irimordial cells, white the albumen constitatf* the enveloping mem- 
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brane. Cells thus produced artiBciaUir, boweTFr, tbough precisely rimilar 
to thcwe formed by the natural fabric, will not undergo further pn^reso. 
Life cannot be imparted artificially ; vitality ia not witbin the reach of ez> 
peiiment. 

In all organized bodies, bowerer. them ia a wearing away of tbe conatitn- 
ent paitidea of which their Taiious orj^atia are composed. Each phyaical 
oc mental exertion inTotves tbe destruction of materialB, requiring the aid 
of nourishment to Bustidn and maintain the balance between tbe growth 
and loss of these bodies. Sustenance is necessary, and of the moat varied 
kind. The wants and [oopenstiea of the Tarioos apecies of beinga are dif- 
feient ; different food must be selected by difibrent races, and other means 
adopted to jneserre tbeir perpetuity of existence. 

Allusion was also made to the subject <rf'dige«tion, the formation of chyme, 
chyle, the lymph, fibrine, blood, and other fluids by which the procesa of 
life is iDBintained, and facta were adduced, showing that the entire econo- 
my of organic bodies is but an elaboratiou of cells, the immaterial or epir- 
itual principle, which resides in them all, disposing of and arranging the 
ixlls according to the plan stamped upon eai^ species. T^e eonstitnenta 
of the blood, its eltculatton, aud the very important part it bears in pre- 
Rcrring and maintaining [die other functions of the body in a state of 
health and actiTity, wete made a puticular point of consideration. 

In speaking of nutrition, the author said, •'This is the last word in 
physiidogy; the laat word of physiology is the fleet word in clinical medi- 
icine— a ideoce which) without the aid of physiology, would be but an art 
Sm^ery or operalire medicine rests entirely upon anatomy. The better 
tbe human organism is known to Che operator, the better will his operations 
be perfonaed, so that the last word of anatomy will be the fltst word of 
Burgery. At the bottom of phywology and medidne— dinical and opwtt- 
. tive — will be found nubryolt^y." 

DATtTBAL HISTOBI OF C£NTBAI. AFRICA. 

The following eztracta from a letter received from Dr. V<^1, the astrono- 
mer and naturalist, now at Lake Tsad, give a (Jiantcteriatic description of 
tboae countries and its productiona : — 

"This is really a terrible country. Whoever expects to meet with 
tropical abundance here will be sadly disappointed. With tbe greatest 
assidnity, for a period of nearly Ave weeks, I have been unable to discover 
and collect more than seventy-five diiferent plants. Tbe foresta, fbr the 
. most part, consiat merely of acacias (only two sorts) and tamarind trees ; 
palms (doona) are only to be found about fifty miles north, on the ^ver 
Yeou. Not a single tree or sbmb ia devoid of prickles. Perhaps tbe land 
presents a more refreshing prospect after the rainy season, for almqat all 
tbe grasses and the more delicate plants are already quite burned lip by 
the sun, the thermometer frequently rising above 100° P., even from the 
banning of February. 
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" We feel aannij the lack of fruit and Tegetablra ; of tlie latter tliere are 
onlj tomatoet and tmiona ; and of the foimer, with the exception of water- 
melona and breadmeloiu, there is abaolutcly nothing which is at oU fit to 
eat; a^for the Ixniea used as Eood by the natiTes, they would not be given 
to the cattle at bonte. Meat and poultry are consequently abnost the sole 
Tiaods, and they aie TCry plentiful and cheep. ~ A fowl may be bought 
for two neediest & sheep for eighteen pence, and a large oi for six ahiilingB. 
We Utc chiefly on fowls, as butcher's meat keeps sweet only a day and a 
halfatthemoet 

•■ The toil U capable of all kinds of cultiration, if there were but people 
here labniODB enoi^h to till it. Indigo, cotton, and melons grow wild ; 
rice and wheat conld be ralaed in any quantity : tbe former ia particalarly 
good, but so rare that it is only to be had as a present from the sultan. 

« Idke Tsad is not so much a fine clew water, but a mora«s, extending 
farther than the eye can reach, and oa its banks mosquitoes in indescri.. 
balde nnmben sling man and bcrse nearly to death. I cannot sleep by 
the lake unless I get the straw but whicb serves me for a dwelling filled 
to niHbcation with snake, and am compelled to keep up a fire in it for this 
porpose throughout the whole night. Kuka lies seven Bngliih miles west 
from the lake, and has consequently fewer gnats, but the files swarm in 
infinite mnltitudes. Nature seems to have provided for their destruction 
two small species of limrds, which run by thousands to and fro upon the 
walls with ineipresuble ra^udity, and snap up the insects wilJi singular 
tcadineas. The trees are thickly peopled with chameleons. Beedes and 
butterflies are extremely scarce ; of the former I have procured a eight of 
two speeiea only, of the letter only about tea or twelve, and but one latge 
one among them. On the otha- hand, the ants and termitee are very ' 
nmmerons ; they consume all the Woollen and linen'stul&, if these are not 
secured and shut up with the greatest care. They found thdr way unfor- 
tonatcly into a packet of plants of the desert which I had oollected, and 
made sad havoc with them. The land is also abundantly infested with 
venomona eerpenta end scbrpions, and with loads from four to five inches 
in diameter. There ia a vast number of elephants and hippopotami by the 
lake; I have not unfrequently seen from twenty to thirty of the latter 
t'other. Lions and leopards are scarcer ; I have not had a sight of any 
of the former, though I have beard them roar plainly enough, but I saw a 
very fine specimen of the latter only a short time since. I was disap- 
pointed, however, of getting a shot at him, as he became aware of my 
presence when he was about thirty to forty paces ofT, and retreated with 
all speed into an impenetrable acada thicket. I«rge wild boars fPhaaeo- 
charat) are very plentiful ; they live in burrows in the woods. , Oaselles 
and antelopes are Ukwise very nniDeroat ; the last are of two or three 
■pwiee. Wild buflbloes frequent the marshy shore of the lake, and are 
conudeted a good booty, on account of thdr flesh and hide." 
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ON TBB MAH-NIAHS, OB MEK WITH lAILS. 

IVsa Lord Monboddo light, after all, about men haTlug tails ? PtoL 
Owen, to be sore, labored in the British AsaociatioD, ia its recent meeting, 
to demolish the notion of his lordship, and of many eminent unnu, that 
man is only an impioTed monkey. But here is a book jurt Iwought out 
at Paria, and making, we hear, considerable BensMi<m in that c^tal, 
which proves, or at leaat aaaetta, that our telatioiubip to monkeydom b 
considerably closer than the learned professor will allow : inasmuoh aa 
there exists at least one portion of our species who are ornamented with 
what is the glorious appendage of the greater put of the monkey tribe* — 
laiU—retl, bona,fidt, vertebral tula. 

The reader may be inclined to think that the book in which this singn' 
lar revelatioo is made is soma vulgar catchpenny or fodish hoax. But it 
purports to be the plain and unTamiahed narrative of an eminent traveller, 
sent out by the French government, at its exp^ue, to make explorations 
in the least known parU of AIHca ; and it is certainly published by him 
with all apparent seriousness. The name of this gentleman is C. L. du 
Couiet, but for perarmal safety in bis A&ican voyages ha found tl neces* 
sary to di^uise his n^onality and abjure his religion, and he therefore 
assumed the name on the titlepage of his book — Ua4ii-Abd-el-Hamed- 
Bey. The warrant on which he proceeded to Africa is given ; it ie doted 
Paris, the 7th November, 181B, and is signed by M. de Parieu, at that 
time Minister of Public Instmction. This document exjneesly states that 
he has been provided with instructions by the Academy of Sciences of 
Paris, and it as expressly directs him, amongst other things, " to visit the 
country of the GMlanes, where," it says, " he has reason to believe that 
he will find a race of men with tails, (Aommet i app*ndUt,) a specimen of 
whom he saw at Mecca in 1S12," and it directs him " to make special to- 
seaichei respecting them." Unless, then, we can lappose that a regular 
recognized traveller and latant, employed by the French govetnment, and 
commissioned by the French Academy of Sciences — the most distinguished 
learned body of Europe — can descend to the pitiful trick of palming a 
Munchausen tale on the public, we must accept this book aa a serious nar- 
rative, and no hoax. 

"We translate the author's description of the nngular people to whom he 
introduces us : — 

" The Niun-Niama, or OhilarkCa, (thdr name signifies cannibals,) fottn a 
race of men who have a great similitude with the monkey. Shorter than other 
negroes, they are rarely more than Eve feet high. They are generally ill pro- 
portioned; their bodiesaxe thin, and appear weak; their arms long and lank ; 
their feet and bauds larger and flatter than those of other races of men ; 
their lower jaws are very strong and very long; their cheek-bones are 
liigh ; their forehead is narrow, and falls backwards ; their ears are long 
and deformed j their eyes small, brilliant, and remarkably restless ; their 
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nose Urge and flat, the month large, the lips tM^ the teeth big and sharp, 
and remarkably white, (they sharpen their teeth.) Thdrhairiscurljibnt 
not yerf woolly, ahort, and not thick. AVhiit, however, peculisrlf diatin- 
gukhet this people, ia the external prolongatian of the Tertebral column, 
which in ererj individual, mala or female, forma a tail of &om two to 
tiiree inches long." 

Of their way of liTing, he aayi : — 

"Tbey lire in numerona bands, in acompletelysavage state, without any 
Nothing, and feed on what they get by the chase or fishing, on roota, and 
on plants and iimita, which vrithout the least labor a bountiful Paradise 
puts within their reach, and causes to grow spontaneously. They are 
armed with small lances, hown and arrows, and diey poiaon Oie latter akil- 
fuUy ; with clubs of very hard wood ; with shields made from the skins 
of Qi« elephant, rhinoceioa, hippopotamoi, and crocodile ; they often se^ 
quarrels with ncdghboring negro tribes, with the sole object of carrying off 
thsir women, to whom they are very partial, their children, and other 
victims, whom they devour without pity. They are idolatrous. Former- 
ly the Arab« bought great nombetB of them from the glare dealers, (djelabs,) 
but at present they will not take any of them, became the children belong- 
. ing to this race who were sold to them became, on growipg np, dominated 
by the ferodont instincts natural to their species, Wd devoured the chil- 
dren of their masters." 

The authM declares, to his great regret, that he was not able to reach 
the country of the Niam-Niams ; but he says that the existence of the 
people was confirmed to him, not only by the Arab slave dealers, but by 
Nubians, Noubahs, Schellouks, Konem, and oQier tribes of the interior 
of Africa whom he visited. He, howerer, taw a Ntam-Niam at Mecca, 
and he thus describes him ', — 

•> I rended at Mecca in 1S42. An emir, to whom I expressed doubt* 
as to the existence of men with tails, determined to convince me of the 
reality of the fact. He caused to be brought before me onC of his slave* 
nam^ Belial, aged SO, belonging to the race of Qhilanes. This slave 
spoke Arab perfectly, and appeared very intelligent. I conversed a long 
time with him, and he informed me that in his country people speak a 
language which, &om want of practice, he had completely forgotten ; that 
his countrymen, whose msoiber he cslcalatee at about thirty or forty 
thousand, adore the sun, the moon, certain fixed stars, and the sources of 
a great river to which they immolated victims, (probably the sources of the 
Mile ;) that their customsry and most agreeable food is raw flesh, and that 
they prefer it bleeding ; that they particularly like human flesh ; and that, 
in their combats with their ne^hbors, they immolate the prisoners they 
take, and eat them, without distinction of sex pr age ; but that women end 
children are |a«feTred, because their flesh is more succulent. 

■' This Qhilane had become a Uuseubnan full of fervor ; he had resided 
In the holy dty for more than flfteen years. However, the desire, at 
rather the neceeBity, for suehit waafinrlum, of eating taw flesh, nianiferted 
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itaelf from time to time ; uid on luch occanoni hii msater, from motiTes of 
pnidence, did not fail to give him a Jatge piece of row mutton, which he 
derooied with rage in the presence of erery bod j. When this frightful 
appetite came on he tried to combat it, but it wita too strong for him. I 
iMTe often been present at his atrange, sarage, and disgusting reput ; and 
when I hare asked him why he did not attempt to break himself of such 
a hideous habit, he has answered me, * I faaxe often endeavinred to do so, 
but have never been able. It is an instinct which I have inherited from 
my &ther and mother. In my country every body Urea in Qiis vray ; and 
if my master were to neglect to satisfy the pene/iani which Nature has 
given me, I feel that I could not resist the nResaity of derfiuHng some- 
thing, and that I should commit some gieat crime by attacking a child or 
a poor creature too weak to resist me.' 

•' Having asked him if he did not prefer human flesh to that which was 
generally given to him, and if the latter had the same taste, and was equal- 
ly nourishing, he answered, that in his country men wne eaten, not only 
to satisfy hunger, bnt i^m vengeance ; that nothing is so delicious as the 
blood and flesh of an enemy ; and that, though human flesh was prefbiable 
to an others, he was fully satisSed with that which was given to him, aa 
it relieved him from the feat of committing a crime. 

■■ Raving asked to see him naked, in order to make a drawing of him, 
he objected for a long time, on account of rdigious acruples ; but at length, 
by means of a rich present, I petaojided liim to strip. I could then con- 
template him at my ease without fearing to humiliate him. He was thin, 
wiiy, and strong. His skin was black, shining, and soft aa velvet ; his 
arms and legs appeared weak, but nervous and full of mosclei and his riba 
could be counted. Hewas so ugly as to be repulsive; his mouth was 
enormous, his lips thick, bis teeth sharp, stiong, and ezlxemely white ; 
he was very active and skilful ; and his tvl, ratfia' more tAan tkree inehti 
long, had as mueU aeiibility as that of a monkey." 

As if apprehensive of not having his own statements credited, M. de 
Couret, or, as he pret^ to be called, Hadji- Abd-el-Hamed-Bey, does not 
neglect to quote the testimony of M. F. de Castelneau, another eminent 
trnveller, who was formerly commissioned by the French government to 
the existence of die tailed Niam-Niams — ateatimony not, indeed, baaed, 
like his own, on ocnlar demonstration, but on the statements of persona 
in whom M. de Castelneau placed the follest confidence. We remember 
-very well that in 18SI H. de Castelneau published a pamphlet on the 
■vbject, and that it was presented to the Academy of Sciences. Oar 
author, Hadjit al*o states that H. d'Abbadie, another eminent AAican 
traveller, likewise heard of and believed in the men with tails, and in 1852 
made a communicstion to the Cteographical Sodety of Paris to that effect. 
U. Kocber d'Hirlcourt, who i« also a distinguished traveller in the leaa- 
kaown parts of Africa, and the Imaum of Muscat, who was in Paris in 
1819, are, moreover, named m having given conftrmatory evidence on the 
■abject; and the brother-in-law of the Sultan of Bonmou, one Si-el-, 
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H^UobuBmed-Ben-Abd-fa-BjaUl, hat not vOr, nya M. dn Comet, 
Tonehed tor the ezJatenee of Ute noe, bat haa stated that die aiiltan was 
■t one tune at wai with tlirem, and has aoit inarmg/t ot aerenl tJ tbeta 
. to tome cf the moat ksnied satutaluta at Paiia. 

Whather or not all tliia teatimonj be anfficimit to ptorc the exiateDce of 
a noe of mm with caudal appendages, ii a mattn lor indiridiial opinian. 
Itm oandrea, we will pronounce neidker one waj nor the other ; lor il^ 
m the oB« hand, it be hard to believe lfaatH.dnCoBret,M.deCastelttean, 
and other dialinf^lied acientifie men, are fboiiah vietiliu of oedulity <n 
dnpca at impoaton, mx the othar hand it ia not a little ""C'l" tliat the 
pnciae wbenabont* of theNiam-NiankooanttrbiK^deBaibed, and more 
tfppi'f atill, that none of the tailed race afaould have yet bean sent la 
Earope, tboogh, m we are tcdd in die bocA brine oa, the; are by no 
meaaa rare at Heccai, in the towna on the eoaata of tha Bed Sea, and in the 
Arab aUre markrti. U. da Couret hiouelf appears la fed thia difficulty; 
tat he aays, in ctacloding hia work : — 

" I^ aa I bopt, I return to A&ica, I will not bH to occnpy myself anew 
iritb this iateieating queation, and I will Bpare no pai» to biing into 
France a living (Ihilane, if it be possible, or, if not, at least the skeleton 
of one, in older to connnce the moat incredulous." — Loiukm Lit. GattOt. 

HAir Ttrgas apes. 

The fkdlawing ii an ababact from a kctuie b^ore the British Associa- 
tion, on the " antbtopoid apes," by Frot Owen : — The lectum— ifijectiiig 
■a far as posaible the technlcslitieB iriiich aometiiDes make acientific dis- 
cooriea repulsive to a mixed Bodienee^proceedsd to define the known 
apeciea of those la^e taiUeaa apes whiiih form the highest group of tfaeil 
order, (quadntmana,)KBA ctniseqaently make the nearest ap]roach to man. 
He determined the true zoulogical characters of the knovm orang ontangs and 
chimpanzees as manifested by adult specimens, p(»nted out the lelatiTe proZ' 
imity of these caricatures of humanity^ the homan species, and indicated 
tiie leading distinctions which separate the most anthropoid of these apes 
from man. Entering then apon the subject of the varieties of the human 
noe, the i^ofcssw de&ned the degree in which the races difiered from 
each other in color, stature, and modifications of the skeleton. He de- 
•eribed the probable causes <^ these varieties, and proceeded to examine 
how Ut any of the known causes which modify spedflc charactera could 
have operated so as to produce in the chimpanzees or orangs a nearer a^ 
proach to the hnmsm characler than they actually present. He pcdnted 
out some characters of the skeleton of the spes, such, for example, as the 
great superorbilol ridge in the gorilla ape, which couJd not liave been po-o- 
duced by the habitual action of miucles, or by any other known inSuence, 
that, operating on successive generations, produces change in the forms 
and proportions of bones. The equable length of the human Iseth, the 
MmcoDutant absence ot any interval in the dentaleciies, and of any sexual 
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dWerenw In the davelopment of paitHralai teeth, irrae afflnned to be 
primitiTe and nnnltenible apeoflc pecoliarities of mm. The difference in 
the time of disappearaitee of the autule sepuating the pre-msxillai? from 
the maxillary bone vaa not explicable on any of the known caaseg afi^ct- 
Ing saeh eharaoter. Teeth, at least amA aa conaUted of the ordinaty den- 
tine of mamanals, ime not oiganiEed aoaa to be influenced in thdr growth 
by the action of nwghboring mnacles ; preesuie upon theit bony wcketa 
mifht bSM the directjon of their growth after they were protruded, bat 
not the apeciflc proportiona and tnna of the crowns of teeth of limited 
and determinate growth. The crown of the great canine tooth of Ute male 
TroglodytBa gorilla, alai^ AAicanape, began to beoaleifled when its diet 
tra precisely the aame aa in the female, and when both oexes deriTed 
their Buatenonce from the mother's milk. Its growth prooeeded, and waa 
almost Gompfeted before the texnal development bad advanced so as to 
establi^ those diSerenoes of habits, of force, and of mnscular exercae^ 
which afterwards characterised the two Bea«, The whole crown of the 
great canine tooth was, in fact, calcified before it cat the gum or displaced 
its iniall desidooos predecessor ; the weapon was prepared prior to the de- 
Telopment of the forces by which it waa to be wielded ; it was therefore a 
structure foreordained, a predetermined character of the chimpanzee, by 
which it WH made phygioally superior to man ; and one could aa little 
conceive its development to be a reenlt of external stimulua, or as being 
influenced by the mnicnlar acb'on, as the development of the stomach, the 
testA, or the ovaria. There waa the same kind of difficulty in accounting 
for the dietinotive characters of the difl'erent species of the oranga and the 
ehtmpanzeea aa for those more marked distinctions that removed both 
kinds of apes from them. And, widi r^ard to the number of the known 
species, it was not without interest to olMcrve that, as the genenc form of 
tbe quadnunana approached the bimanons order, tfaey were represented 
by fewer spetses. The prt^essor then proceeded to demonstrate the unity 
of the human speciea by the constancy of those oateologieal and dental 
chameters to which attention had been more particululy directed in the 
invest^ation of the eorresponding characters in the holier quadrumana. 
Han was the sole species of his genus, the side lefnsentative of his order; 
he had no nearer physical relations with the brute kind than those which 
arose out of the charaoten that linked tc^ether thegieet group of [Jaeental 
mammalia called " ungniculata." In conclusion, the professor briefly 
recounted the facta at present satLsfactorily ascertained respecting the com- 
parative antiquity of the quadrumana and oF man upon the snrfRce of tho 
earth. At &e time of the demise of Cuvier, in 1832, no evidence had 
been obtained of fiMSil qnadrnmana, and the baron supposed that both 
these and the bimana were of very recent introduction. Boon after th% 
loM of that great reconstructor of extinct species, evidence vrith regard to 
tbe fossil quadrumana was obtained from diiTerent quarters. In the oldest 
tertiary depoeits in Suffolk, specimens of jaws and teeth were found that un- 
mistakably indicated the forroer existence of a spedea of monkey of the genn* 
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JCwaeni, (Ukacu* ooeeniu.) About the Mm* tuns, the tertUr; deponla 
from the Hinnlsjan monntuna gave fnrthci evideoM of the qnadnunuu ; 
j*wi, ■Etragali, Mid some other p«Rs of the aketeton having been foimd 
completely petrified, end leferable to the gCDui called SeDuiopdthectiit 
which was now lestricted to the Aaatia continetit. Dr. Lund diioOToed 
in BnxU foaiil itmaina of an extinct platjrhine monkey, surpaaaing any 
known cehn« or mTcetea, in aizo umilar to the pUtyrhinea which wen 
now peculiar to South America. Lattly, in the middle of the tertiary 
•eiiea in the aouth of France was diacorered a bagtoeut of the lower jaw, 
laroving that at that period tome apedea of the h>ng-anned ape (Hjlo- 
balee) muat ba*e extated. But no fcaail human renMuns had been found 
in the regularly depodled layers of any of the dlriuona of the tertiary 
aeriea. Human bonea had be^ found in doubtful positiona, geolc^icaUy 
eonaidered, aueh •» deaerted minea and caves in the detritua U the bottom 
of difla, but never in tranquil, undiatuibed depaaita participating, in the 
mineral charactera of the undoubted foadla of tboee deposita, the petrified 
negro akeletona in the calcareous ooucretea of Ouadaloupe bong un- 
doubtedly of comparatively recent origin. Thus, fhctefoie, (concluded 
the profeaaor,) in reference both to the unity of the human apeciea, and to 
the fftot of man being the lateat, aa he waa the highest, of all animal forma 
upon our planet, the intetptetations of God's works coincided vrith what 
had been revealed to ua aa to our ovm origin and zoOli^cal lelstionB in hia 
word. Of the nature of the creative acta by which the guooeaaive races 
of »niin«l« were called into being we were ignorant But this we kMw : 
that, aa the evidence of unity of plan testified to ihe oneness of the Ciea- 
tor, so the modifications of the plan for different modes of existence illus- 
trated the beneficence of the Designei. Those atructures, moreover, whidl 
were at pieaent incomprehemible as adaptations to a special end, were 
made comprehensible on a higher [sinciple, and a final purpose was 
gained in relation to human intelligenoe ; for, ia the inatuncea where the 
analogy of humanly-invented machines failed to explain the structure of a 
divinely-created organ, auch organ did not exist in vain, if its trun com- 
ptehendon in relation to the divine idea led rational beings to a better con- 
oeption of their own origin and Creator. 

GUAMO DEPOSITS OF THE ATLANTIC. 

It is now well known that the guano of the Chinchs Islands and other 
■ouroea, under rdnleas Bklea, is a product of a peculiar fermentation, in 
which ammoniacal salts and nitrogenous products are formed from a variety 
of animal matter. Not only the dung, bodies and egga of aeveral varieties 
•f birda, but a large amount of flesh and bones of aeals, moke up the sob- 
Stance of the decomposing maea. 

On the islands of the Atlantic, the dung, bodies and egga of birds are 
found ; but the fiequeni^ of rain modifiea the decompoeition, so that the 
lemlting mattei difibra esaentially from that of the Peruvian ahorca. It 
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posiegses, bowever, a high Talu« in special ftppUcatioiui, and preiaita gome 
inteies^cg acientifia points. 

Br. A. A. Hayes, of Boaton, has full; inTestiBated the comptnitton of 
the guanoa of diiTerent ialanda, induding aninent aa well as recent deposits. 
On some of these, two species of biids aie still fonnd, in coantless ntim- 
beis, which make daily addiliona to the accumulated temaiiui of former 

The substaDoe of this kind of guano ia matter derived &om the Ssh food 
of birds. It» coloi ia light yellowish brown, becoming, when air dried, 
nearly white. It has no ammoniacal odor, but imelU strongly qf freshly- 
disturbed eatth. It is oerer so finely divided as the PeruTiau, its particlet 
being sometimes sa coane as mustard seed, resembling closely the sand 
fiom Oolite limestone. There is, however, always some flnely'divided or- 
ganic matter, in the slate of bumiis, either between the particles, or making 
part of the substance of them. An average Eompositiou ia the following : — 

Moisture, after being air dried i.iO 

Organic matter, cienatea, bumatea, oleates and steaiates, 

magnesia aitd lime, 6. 40 

. Bone phosphate of lime, . . , - , . . 16.60 

Carbonate of lime, ., 39.S0 

Phosphate magnesia, 1.20 

Sulphate lime, 30 

Sand, . ■ 21 

Traces of chlodde and sulphate of soda, ... 



The carbonate of lime here given is an essential part of each particle of 
the bone remains, and does not exist — excepting occasionally as mixture, 
to the amount of one or two per cents — independently. The humic acid 
is often iu union with ammonia and magnesia, the whole percentage of 
ammonia, or rather nitrogen, not exceeding in the ancient deposits mora 
than two per cent. A more solid a^regate of grains afforded ; — 

Uoistttre from air dried state, fi.40 

Organic matter, humates, humus, .... -- ■ 

Oleates and stearates, . S.40 

Bone phosphate lime, S4.S0 

Cacbonatftoflime, ^S.20 

Sulphate, 3.80 

Fhoqihatem 



99.66 



The grains adhered slightly ; the dry mesa was of a pale 
and exhibited the first step in a cliange, which results in a 
of the arenaceous remains into a solid rock. 
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It wQl be obMmd ihut, if we omit the nmBnue and orgmic matter, 
theie ue 75 parts of bone phosphate of lime in 100 of the diy guano, con- 
Mitatiiig a loorce of fliia prime raqnUite in tiie conetitntion of fertile tdU 
highly important. Fiom the nature of the deeomposition, this hone plios'- 
phcte u e^nble to aome extent in water, and thus adiqited to applieation 
vben the immediate sflbcts nc daaiied. • 

Compaiing the composition here giren with that of Ssh bones, we ob. 
■ttia an Increaied amount of phoqAate of Hsw, end aie led to tha consid- 
ention of Ae eanae cfthii BDOmaloua eompoaition. 

Another Tarietj of thii piano appean as a tdbd compact rode, banded 

in lines by daxk-bniwnoolcna. AJthoiu-h theiiregularfoims-of themass- 

a> maik it aa an aggregate, its hardneaa, nest to that of fiiAdapar, and 

gicater than that of flunvpar, remore^ it from the daaa of drdinary calca- 

leonsa^regalea. But the chemical emnpontjon is m<ae remarkable. 

One handled parts afford : — 

Hirfatnre from air dried atate, . , , . . 0.80 

Organic matter and wat^, . . . . • . 11.00 

Bone phoBphate of lime,' 110.20 

Sulphate of lime, - 7.90 

Sand and dirt, .80 

130.70 

The 50.17 porta of phosphoric add are, for convenience of comparison, 
supposed to be united with lime to constitutue bone phosphate of lime. 
For economical purposes, it is necessary to grind the nm&aes to a fine 
powder ; it then digaolfea slowly in water. 

This compound generally forma a covering of 10 to 24 inches thick, oret 
the gnano on those islands not frequented by birds. Some rangti masses 
ate found in the mass of the arenaceous guano, but they appear to have 
been once a surface covering. 

Br. Hayes exidains the singular composition of this ablegate and Oie 
gnanoe mon rich in bone phosphate than the bones of birds l^ referring 
to the kiitd of lennenlation which organic animal matter undei^oes in 
presence of excess of humidity. Briefly, it ia the Krerse of that which 
produces ammonia salts in the Eemvian guano, aojds being the result 
bete. The whole series.of acids, the products of humus decomposition, 
carbonic acid, and probably afetio acid, being, generated in the mass, hav» 
dissolTed the. catlunate of lime of the. deposit, while the zeaalti&g salt* 
have been washed away by the rains, leaving the phosphate of lime in 
excess. Where daily dqtositions are taking place this eS^ does not follow, 
as the first decomposition produces anuuonia ; but under other conditioika 
the carbonate of lime of the bony structure is temoved, and the phoaphate 
is left ia excess. 

The oecurrenoe of rocky innrisffi at the snr&ce is explained by the wdl< 
known fast that the solutions of salts farmed tend to the auiface ; and m 
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the water evapomtes ander th« aun'a rays, the earthy raits dissolTed bj 
the acid fiuida below are left in the interstices existing in the sand like 
deposits of food reioains until they are filled and every trace of gramJes 
obliterated. The incieased amount of sulphate of lime, tlie unifoTm add 
state of theae guanoa and cavities lined vith crystals, are all according facts 
in favor of the conclusion adopted. The experiments, in thdr extended 
application to other a^regates, are proving that many compact rocks may 
be formed at common temperatures, by a similar action, not always in- 
volving a chemical solution of the materials. 



Dr. A.. A. Hayes, at a late meeting of the American Academy, read a 
paper on the aubject of the chemical changes which have tak^ place in 
the compoaitiou of this water. 

Prior to the 1st of Novemb^, his weekly testings of this water showed 
that the ordinary [orodncls of buniic decompositiou did not appear, while 
or^nic acid and crenates became very abundant, at one time exceeding 
ninaleen time* the weight of the minimum quantity. An earthy odoi ac- 
oompanied the change, and this was soon replaced by an odor resembling 
that of fiihiffitfishoiL Analysis showed the presence of an oxidized oil, 
while the odor could be condensed from the vapor of the miter and ex- 
hibited apatt. This condensed in water would putrefy in the lapse of a 
lew days, and the water itself enclosed would rapidly undergo (brmentative 
changes, the oil remaining. 

Repetitions of the experiments' on the water soon proved that even coarse 
filters of doth would remove matter from the water, which was evidently 
the source of the peculiar fish-Uke odor, often confounded with the taste. 
The more accurate separations were made by means of displacers, filled 
with powder c^ animal charcoal recently calcined. All the water entering 
the charcoal was previously strained, and the chatcoal, without removal, 
was lightly wa^ed with alcohol, and the latter displaced by ether, when a 
solution ot yellowish or brownish fatty maltH was obtained. This had 
the odor oi fish oil, bat yna in the state of a laixtnre of oily .adds, uttited 
to a base, rither lime or ammonia, often a true adipooere. Acids elimi- 
nated a fluid oil, of about the same sp. gr. as lard oil, readily soluble in 
carbimate of soda solution, forming aoap ; alcohol dissolved it ^ely also. 

The water was meantime changing the compoailicni of its organic mat- 
ter, the usual apocrenatea becoming less rare and the quantity qf organic 
matter iiiTnini«hiiig. Oiygcn gas also appenred in fsr larger quantity, 
but the odor and oil still ccmtinued to infect the water. 

Late in December it wm found that an entontous Increase of animal- 
cules took plooe, tha cydops and daphnia predominating, although the 
temperature of the water was below 40° F. When aneated by a coarse 
' tha naked eye of different oolora, and 
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mrt Ki duteoded m to hart > gelatinoiu fono, like broken-down tiBSim 
of fiih. Water freed from these had no odoi, while the mass on the filter 
not onlj had a itrong flah-Uke odoi, but would imptirt it to other water. 
The oil coold be abundantly obtained from thia deposit, and repeated triab 
■hofrad Uurt this mnu UU jptinw of tAs odor and tattoo/ the water. 

Dr. Hajres having carried to Dr. John Bacon his resnlts and specimena 
for microscopical enanunation, Dr. Bacon immediately ptnnted out the 
two species ejclops and daphnia, whose bodies seemed to be filled with oil. 
He then removed under the miotMCOpe the oil which had the phTsical 
characters of that obtained from the filler mass. . The color of (he ml in 
the diflraent individuals Taried from r*i to a patt ytUote. Other ez- 
perimenla c<mfirmed the ohservslions made bj mesns of the microscope, 
and proved that there was no other source of the odor and oil exiatiiig 
io the water. Br. Bacon has thus proved that these crustscea, before 
known, as eamivoroos, are trulj, under present circumstances, oil prodmxrt, 
donhtleas simply aasimilatjng the food they select. The general result of 
both "t*""'"! and microscopical examinations is, that the odor, taste, and 
oil of the water are due exclusively b the live, dcsd and decomposing 
a nim alcules of the two species named. 

Dr. Hayes su^ested the simple snd practical plan of restoring the wa- 
ter Io its natural state, by the introductioii of several varieties of fresh' 
watti Ash into the lake and receiving basin at Brookline, and the enacting 
of statutes to prevent thent flrom being caught 

Tlie natoial balance between the orders of beings found in the wates 
being thus .eMobliahed, Uun is no reason fbr supposing that a aimUar 
change would ^un occur. 

HOTICS OF THE "FOUNTAIN OF BLOOD" IN HONDCBAS. 

The following letter from E. O. Squier, addressed to B. Silliman, Jr., 
lefers to a renurkable phenomenon in Cential America, the details of 
which are sufficiently given in the letter c^ Mr. Squier. The bottle of 
ddored liquid which was placed by this gentleman in our hands has suf- 
fered the same fate as its predecessorB, and its contents were so fsi ohanged 
by decomposition as to preclude all attonpta at an accurate examination. 
The color of the fluid was dark brown, exhaling an irffensive odts, and 
having a sediment somewhat copious, in which the microsoope detected no 
distinct forms of Mganisation, although filaments of organic matter wen 
abundant. The meat probable conjecture as to the origin of this fluid 
^pean to be that which refers its color to the presence of some highly- 
cokH«d ^eciei of infusoria. A microKopic examination on the spot, or a 
portion of the material in alcohol, would easily settle this question. Uean- 
while the following facte will be read with intraest: — 

Jiy dtar Sir:— I send yon herewith a bottle of-a remoAable liquid, 
obtained fiom wtiat is called " Mina o' Fuatle dt Sauffre," Mine, oi 
Fountain <^ Blood, in Central Ametica. The locUity is a smsU cavern, 
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near the little town of Virtud, department of Giados, Btate of Honduras, 
OD the western or PaciS.c slope of the Coidilleiaa. It has long b«en 
known, not onlj in its immediate vidnitf, but in connection with various 
•uperstitlous hypotbeeea, thcougliaut all Central America. Mention is 
made of it in pnblications dating more thui a hundred yeais. The 
following extracts from the " Gaceta de Honduras" of the 20th of 
FebTDary, tS53, will serve to give the eesential iacts conoeming it, so lar 
as the; are known : — 

" Fuente de Saugre.~A. little to the south of the town of Virtud is a 
small cavern, which ia visited during the day by buzzards and gabaUnei, 
and at night by a large number of bats, (vampires,'] for the purpose of 
feeding on a kind of liquid which exudes from the rocks, and which ha* 
the color, smell, and taste of blood. A rivulet flows near thi" grot, which 
is oonsbmtly reddened by a small flow of the liquid. A person approach- 
ing the grot observes a disagreeable odor ; and when it is reached he sees 
several pools of blood, in a state of coagulation. Dogs eat it eagerly. 
The late Don Rafael Osejo undertook to send some bottles of this liquid 
to London for analysis ; but it corrupted within twenty-four hours, burst- 
ing the bottles." 

At my request, a gentleman of an observing turn, living not many 
Issues &am Virtud, sent me two bottles of this liquid, largely diluted 
with water, to avoid the oataatrophe which happened M, Ostjo, and to all 
others who had attempted to carry any portion of the supposed blood out 
of the country. One of these bottles, as I have already said, I send you 
n, — SiUiman't Journal, November, 1864. 

ON THE SPINAL MARKOW. 

At a recent meeting of the French Academy, Dr. Schiff read a paper 
and performed some interesting eiporinienta on Che transmission of sensi- 
tive impresuons in the spinal marrow. In men and the superior orders of 
animals, the brain sends into the interior of the vertebral column a nervous 
pvtdongation, vulgarly called the spinal marrow — an organ whose impor- 
tanes is evidently exhibited by the careful armor of bones which protects 
it, and by the grave disorders superinduced by every injury received, mili- 
tating againat the integrity of its functions. Anatomy divides the ^inal 
manow into several distinct parts — a double and a synunetrical organ, 
whose right and left mneties are separated by a limit traced by Nature, a 
sort of furrow, (there are two, one anterior, and the other poaterioT,) which 
the anatomical student has but to fbllow with his scalpel to divide the spi- 
nal marrow into two equal parts. !Elach of theae parts is divided into 
three cords, so that there are in all six medullar ribbons — two anterior, 
two posterior, and two latraaL Nor are these all : when the marrow is 
transversely cut, the student may dlserve that the right and left moieties are 
held together by a connecting substance, which ia called the central gray 
t, bom its bdng leas whita than the rest Here anatomy ends. 
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•ndberaplijtlalagftakeitip thethetne, and endeSTOn Madduev light to 
the object. It may not be «o sure as onstamy ( it ts ■ ptogreraing, m new 
Mience ; bat how grett interest is not felt in its least discoTeries, as it tries 
to es^ain the operationa of the organs, or at the leaat to exhibit the ttae of 
thor difierent parts I 

One of the iniMt important beta dlBcorered hj the ezperimeiita of Tivi- 
•ection is the unquestionable difference ezisting between two sorta of ner- 
TOns flbrea, these bang exclustTel; affected to sensation, and those to mo- 
tion. The reader will lemark, the word ,fibn, and not nerve, ia used ; for, 
by a yvj lemarkable aingularitj of oi^anization, most of the nerres which 
are mnified in the difiteent parts of the bodj are mixed nerves ; i. e., 
groups of two sorts of fibres ao oonfounded together they cannot be sepa- 
rated ; it ia only in a yerj limited portion of their route the fltires of the 
same spedea an assembled together. Take at will in the body of a man 
any nerre large enongh to be followed easily towards its origin ; the stu- 
dent vill be kd to the sinnal marrow, their conuoou origin, and be will 
recognize that the nerre is implanted in it by two roots (and not very large) 
placed behind each other. Of theae two roots, the anterior is formed of 
fibres need to excite motion ; in the posterior root, on the contrary, all the 
fibres are eiclnsiTely destined to seosatiDn. Finch the form^ in a living 
animal, iheio will be convulsive movements ; irritate the second, and the 
animal shows by his cries the pain he suffers ; but if the student tries this 
ezpenment some centimeters only farther &om the conjunctian of the two 
roots, both of these effects will be produced ti^ether, for he will be at the 
Mine time operating on both speraes of fibrea. 

.This admirable discovery of Sir Charles Bell has engaged phydol<%isla 
to endeavOT to ascertain whether the marrow itself is not fonned of motiTe 
and sensitiTe parts. Their conclasiona clash. It appears, indeed, the mo- 
tive power belongs to the anterior cmrds, and sensibility to the posterirv 
eords ; bat theae characteristica are not so distinctly defined as in the pair 
ot nerves which emanate from the same cords ; for the two opposite 
regions of the marrow are far from b«ng anatomically isolated, (as the two 
■pedes of roots are \) besides, the whole oi^n is subject to reflex aotiona, 
which, while they do not equal those of the brain, make the rnairow aome- 
thing more dian a oerve, and exhibit an intimate union between the parte ; 
lastly, there exists in the centre of the marrow a grayish substance, 
whose fonctians had not heretofore been defined, and which might lead to 
difficulties in the expmmenta which could not readily be understood. This 
i* the lining object of M. Siduffs memoir. After becoming persuaded 
that the posterity cwd, raised and detach^ irom the test of the marrow - 
fiiT a certain distance, felt and transmitted sensitive impiesaioDS, he made 
on the grayish substance a series of experiments, which demonstrate that, 
Uke the whidah susblance, it transmits the impression of pain : but when he 
irritated the sahatance itself, be ascertained that it remained completeljr 
insensible. 

This was the moat eonduiiTe experiment he exhibited before the Academy 
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of Sciences. On the table of viriseetloa there wm a rabbit, on which, 
be Iiad made the ablation of the poBterior cords of the marrow fbr n cer- 
tain distance ; below the vection the marrow remaiiied iotact, and it was 
so tetuible the animal cried when any thing was placed in the least contact ; 
it was evident the impression passed by means of the gray substance which 
had been reserved j and yet this grayish subacance might be pricked, cut, 
canterlzed or galvanized, without exciting the least sensation; consequently 
M. Schiff affirms, as demonstrated, that the gray substance, insensihle in 
itself, may neveithelesa serre as a conductor to impressions brought by the 
poaterior cords. 



Onr readers are already aware that the cuiions family of sea- weeds hu 
been saccessfnlly introduced to cultivation, and not in public gsidens 
merely, but likewise as domestic pets, that may in time displace the long- 
oherished gtranium end fuchsia on the mechanic's window-silL At 
present, however, this kind of gardening is chiefly occupying the atten- 
tion of natural history students, who find in the Marine Vivarium an ex- 
cellent means of observing the develc^mient and habits of a class of 
organlied beinp, both vegetable and animal, which, as living objects, _ 
have hitherto eluded their direct researches. The recent appointment of 
one of the most distinguished of living zoologists to occupy the chair 
of Natnnd History in the Edinburgh TTniversity has, during fie past 
■ummer, had a wonderful effect in arousing the enthusiasm of Scottish 
naturalists, and of spreading a taste for such pursuits in quarters where it 
was unknown before. The beautiful zoophytes, crabs, mollusks, and 
•'■ea-flowera," oolleotedin the professor's dredging-trips, have put Viva- 
ria greatly into requisition ; so much so, that they are becoming by no 
means unusual drawing-room ornaments ia Edinburgh and other parts of 
Scotland ; while in England, the taste fbr them — emanating firom the Re- 
gent's Park Zo: logical Qarden — has advanced with even greater rapidity. 

Those naturalists who have the good fortune to reside by the sea-shore 
an able to give their ocean-tieasures a daily supply of fresh sea-water, 
and thus prererve them in unimpared health. Not so with the iui{t«tn- 
nate inland reddent, who, despite the best of management, and the nioeat 
"balance of power" between the proportions of animal and vegetable 
lib in his little world, occasionally finds the briny element to lose its 
Bweetnesss, and thus lead to the sacrifice of his long-cherished treasures. 
To the poet, " a thing of beauty is a joy forever ; " but not to the naturalist. 
•■Necessity, however, ia the mother of invention;" and Mr. Oosse, as her 
instrument in the present instance, has pointed out how the inland naturalist 
may dispense with the ocean, and manufacture sea- water for himself. 

But the luilaralist and marine-gardener will not be allowed to eqjoy a 
monopoly of this invention. Sea-water has other uses than the nnxture 
of parlor pets in a glass vase ; " aod uses moro important, too," we &ncf 
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Tbupered by loms gontj gentleman, who, throwing physic to the ioga, 
hu giTen hit ftdth to Bsa-bathing. Such con«idemtioiis induce ua to 
tffing lome of iii. Qosae'i details before the notice of our readen, Tb« 
ittcoDTenience, delay, and expenae attendant upon the procniing of lea- 
milei from the coMt or from the ocean, Ifr. Ootae long ago fUt to be a^ 
gieat difficulty in the way of a general adoption of the Marine Aqusiium. 
" ETen in London," sayi he, " it is an awkward and precaiions matter ; 
how much more io inland towns and country places, where it must al- 
ways ptOTC not only a hinderance, but, to the many, an insuperable objec- 
tion. The thought had occurred to me, that, aa the constituents of sea- 
water are known, it might be practicable to manuiacture it, since all that 
seemed neccsMlT was to bring together the salts in proper proportion, and 
•dd ptire water till the solution was of the proper specific griiTity. Several 
■dentific friends, to whom I mentioned my thoughts, eiiffessed their 
doubts of the possibility of the manufacture, and one or two went so tar 
aa to say that it had been tried, but that it had been found not to answer ; 
but though it looked like sea-water, tasted, smelt like the right thing, yet 
it would not support animal life. Still, I conid not help laying, with the 
lawyers, • If not, why not i ' " 

Mr. Ooase took Schweitier's analysis of sea-water for his guide. In 
one dtouKnd gtnins of sea-water taken off Brighton, it gave: Water, 
964.744; chloride of sodium, 27-069; chloride of magnesium, 3.66S; 
chloride of potassium, 0.76$ ; bromide of magnesium, 0.029 ; sidphate of 
magnesia, 2.2Sfi ; sulphate of lime, 1.407 ; carbonate of lime, 0.033. 
Total, 999.e»S. 

The bromide of magnesium and the carbonate of lime he neglected, 
f^m the minateness of their quantities — the former is not found in the 
water of the Mediterranean — and the snlphate of lime he likewise Ten- 
tnred to omit, on account of its extreme insolubility and the smallness of 
tbe quantity contained is the Mediterranean water. The component 
parti wei«thus reduced to four, which he used in the following quantities ; 
Common table salt, 31 ounces ; Epsom salts, i ounce \ chloride of mag- 
nesitun, 200 grains troy ; chloride of potassium, 40 grains troy. To these 
four quarts of water were added. The cost was about 6 jd. per gallon ; 
hut if large qiiantities were made, it would be reduced to a mazimnm of 
fid. per gallon. 

His manuilsctt^re took place on the 2lBt of ApriL On the following 
day he poared off about half the quantity (filtering it through ■ spong* 
in a glass funnel) int6 a confectioner's show-glass, corerii^ the bottom 
with small shore-pebbles, well washed in fresh water, and one or two 
fragments of stone, with fironds of green sea-weed (Ulea lalittinia) grow- 
ing thereon. " I would not at once venture upon the admission of ani- 
mals," says he, " aa I wished the water to be first somewhat impregnated 
with the scattered spores of the ulva; and I thought that, if any subtile 
dements were thrown off from growing vegetables, the water should have 
the advantage of it before the entrance of animal life. This, too, ii tha 
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oEd^ of Nature ; plants flrat, then animals. A coating of the green Epores 
'Was soon deposited on the sidea of the glass, and hubblca of oxygen were 
copioiuly thrown off every day under the esciteraent of the sun's light. 
After a week, tbeiefoie, 1 Tentmed to put in animals," consigting of epe- 
ciea of Aelinia, Botcerban/iia, Cetiularia, Balanut, Serpula, &c.', along with 
Bome red Bea-weeds. The whole throre and Bouriahed from day to da^, 
manifesdng the highest health and Tigor, which induced the addition of 
extra Bpecintens to the Yivarium. 

After the lapse of a sufficient time, to test thoionghly the adaptability 
of the manufactured water to the ez^ndes of its inhahttants, Mr. Qoase 
thus reports ; ■' Six weeks have now elapsed since the introduction of the 
animals. Ihavejust carefully searched orer the jar as wellaa I could do 
it without disturbing the contents. I find every one of the species and 
itpedmens in high health, with the exception of some of the Polt/soa — 
namely, Critea acu!ea/a, Velliyiora pumicoaa, and PedieelUaa Btlgiea. 
These I cannot find, and I therefore conclude that they have died out ; 
though, if I chose to dietucb the stones and weeds, I might possibly de- 
tect them. These trifling defalcationB do in no wise interfere with the 
conclusion that the experiment of mtinu&ctaring sea-water t<xt the aqua- 
rium has been perfectly successful," — Chambars't Ediabttrgk Jottmal, 



n of soundings xoade by the 

known that the soundings along the coast, &om the depth of 51 fathoms 
S. E. of Montauk Point to 90 fathoms S. E. of Cape Henlopen, were : — 
lOSO fathoms, latitude, 42° 01' north. 
1360 '■ ■■ 41° *1' " 

1580 « » 49° 66' 30" 

1800 " " 47° 38' " 

2000 " " 64° 17' '* 

As these soundings arc believed to be the deepest ever submitted to mi- 
croscopic examinaUon, and were obtained at localities far remote from 
those preidously nodced, they were studied very carefully, and the follow- 
ing are the facts ascertained :— 

t. None of these soundings contain a particle of gravel, sand, or other 
rec<^[nizable unorganized mineral matter. 

2. They all agree in being almost entirely made op of the calcareous 
shells of minute or microscopic Foraminiferee, (^Poli/thalamia, Bhr.,) among 
which the spedes of dobigeiina greatly predominate in all of the speci- 
mens; while Orbuliiut unieerfa.D'Orb., is in immense numbers insomeof 
the soun^ngs, and parti'^ilarly abundant in that from 1800 fiithoms. 
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3. They all contBtn a few epeciea of non-parisitic or pelagic Diatoms, 
among which were deposits chiefly made up of Tsst amounts of Foraminife- 
rous sheila, nTallitig in abandBncetliedepasitfl of analogous foseil species which 
I had proved to compose immense beds under the city of Charleston, S. C. 
None of the gpeciea found in the soundinga agree with those found in the 
tertiary depoeita of Haiyhind and Vii^ini*. M. Pouttalea staUa that the 
greatest depth from which apedmena have been bioughtup in the off-shore 
soundings of the U. S. Coast survey, and examined, is 267 fathoms, and 
there the Qlobigerina are atill living in immense numbers. The region of 
the Globigeiins extends to a depth not known. 

From the deep sea-sonndinga made by the TJ. S. brig Dolphin, under 
tOe directions of Lieut. Maury, in longitudes 09°, 13°, 22°, 21° and 29°, 
west, important results were gathered. In Ibeae the Coidnaditau tineatut, 
C. eccerUriau, and C. radiattu were most abundant. 

i. Tbey ali contun a few silicions skeletons of Foii/eiilinea, 

5. They all contain spicules of apODges and a few specimens of i>ta- 
tyoeha Jtbula. 

6. The above-mentioned organic bodies constitute almost Ae entire 
mass of the sonndinga, being mingled only with a fljie calcoKous mud, de- 
rived from the disinl^tatian of the shells. 

7. These soundings contain no species of Fomminifera belonging to the 
group of Agaihiitiffuea, a groap which appears to be confined to shallow 
waters, and which the fossil state first appears in the tertiary, where it 
abounds. 

8. These soundings agree with the deep sea- soundings off the coast of 
the V. 8. in the presence and predominance of species of the genus Globi- 
perina, and in the presence of the cosmopolite species Orbulina vninersi, 
but they contain no traces of the Marginulina Bacheii and other species 
characteristic of the soundings of the Western Atlantic. 

9. Examined bj chromatic polarized light, the foraminiferous shells in 
these soundings showed beautiful colored crossings in their cells, and the 
mud accompanying them also became colored, showing that it is not an 
amorphous chemical precipitate. It in fact can be traced through frag- 
ments of various siies to the perfect shells of the Foraminiferse, 

10. In the Tast amount of pelagic Foraminifercc, and in the entire ab- 
sence of sand, these soundings strikingly resemble the chalk of England, as 
welt as the calcareous marls of the Upper Missouri, and this would seem to 
indicate that these also were deep sea deposits. The cretaceous deposits of 
New Jersey present no resemblance to these soundings, snd are doubtless 
] ittorol, as eUted by Professor H. B. lU^eis, (Proc. Bost. Soc Nat. Hist. 

1833, p. 297.) 

11. The examination of a sounding 175 fiithoms in depth, made in 
latitude 42° 63' 30" N., longitude 60° 06' 46"' W., (near Bank of New- 
foundland,) by LL Berryman, gave reaulto singularly different from those 
above Btated. Ic ptoved to he made up of quartzose sand, with« few par- 
ticles of hornblende, snd not a trace of any organic form could be detected 
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in it. This exceptional result is important, aa it proves that the distribn- 
tion of the organic forme depends dn something besides the d^thof the water. 

12. Connecting the reanlts above mentioned mth .thdse'fumialied bj' 
the soundings made in the western portions of tlie Atlantic, -It appears 
that, ivith the one exception above mentioned, the1>ottom of the North At- 
lantic Ocean, so &r as examined, from the depth of about 60 blhotns to that 
of more than two miles, (2,000 fathoms,) is literally nothing hut a mass of 
microscopic shells. 

13. The examinstdon of a large number of spedmens of ocean water, 
taken at different depths by Lt. Serryman at sitnationa in close proximity 
to the places where the soundings were made, shows that even in the sum- 
mer montba, when animal life is most abnndantf nnther the sur&ce water, 
nor that of any depth collected, contained a trace of any &ir({-Bhelled ani- 
malcules. The animals present, lome of which are even now alive in the 
bottles, are all Foraminifene and Diatoms, froold have left their hard 
shells if they had been present. 

As the species whose shells now compose the bottom ol the AtlanUo 
Ocean have not been found living in the surface waters, nor in shallow 
wat^ along the shore, the question arises. Do they live on the bottom at 
the immense dq)thB where Ibey are found, or are tl>ey branB hy anbmarine 
currents from their real habitat ! Has the Oulf Stream any connection by 
means of its temperature or its current with their distribution i The de- 
termination of these and other important questions connected with this 
Bubjfct requires many additional observations to be made. It is hoped 
that the results already obtained will induce ecieniiSc commsndera and 
travellers to spare no pains in collecting deep sea- soundings. If such ma- 
terials are sent either to Lt. Maury, U. S. Observatory, or to myself at , 
West Point, N. Y., they will be thankfully received and carefully 
studied. — SiB, Jojir. 

THE " KILLER WHALE." 

At the Washington meeting of the American Association, Lt. Maury 
stated that Capt. Royes, a New England whaleman, a while dnce en- 
tered Behring'a Straits on his cruise. Ketuming home, the captain wrote 
him a letter describing tlie whales which he was acquainted with. There 
were sixteen kinds that he named, and one of them a strange fish, which 
the lieutenant did not find named in any of the books. The captain called 
him the "killer whale," and described him as thirty feet long, yielding 
about five barrels of oil, having sharp, strong teeth, and on the middle of 
the back a fin, very stout, and about four teet long. The " killer " is an 
exceedingly pugnacious fellow. He attacks the right whale, seizing him 
by the throat, bitingtill the blood spouts, or till another "killer" cornea 
by and eats oat tho tongue of the tortured fish, which is an oily mass, 
weighing three or four tons. The captain sent a drawing of the " killer," 
which wai exhibited. The captain, moreover, said that when ho was 
1B» 
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second officet of the batk Oem, of Sag Haibor, Captain Ludlow, of diet 
Rhip, captured a " WilW ," and CBiried home his jaw. Captain Daniel 
McKenzie, too, wrote bim that he had seen thoueanda of " killers," bnt 
never raw one taken. He sent on dcanings to the lieutenant, sketched 
from memory, which strikingly comsponded with that of Captain Kojes. 
It was cnstomat;, he said, For a shoal of " kiUeia " to attack a right whal^, 
alwayi plunging for the throat. Then others would aiialch at his lips, 
tongae, and other parts about the mouth, the poor fish lying paralyied 
with fear meanwhile, until they, fastening upon it, would aink it. Now, 
the " killer " ean stay mnch longer under water than a right whale — long 
enough, indeed, to drown the whale. 

A friend fold him that he once pulled up to a whale.so attacked and 
lanced it. The " killers*' thrashed about in the greatest fury — even 
attacked the boats, end more than ones, seizing the fish, carried it under 
water. The "killer" attacks all kinds of whdes, though most often the 
light whale ; he scours the ocean &om pole to pole, is in every sea, and all 
old whslemea have met him. 

At a subsequent day a paper wss read by Dr. Hamel, of St. Peters- 
burg, describing the "killer," from the journal of B voyage to Russia, 
made by John Tradescant, in 1618. The account agreed almost exactly 
with that of XJeutenant Maury. 

The a i""'"B l was said to be four or &ve feet long, with a stout doiBBl fin, 
and the torment of all whales. These latter animals, he Temaiked, never 
floated ashore without their tongues having been eaten out and their Jips 
torn oK These " killers," said Tradescant, make good oil, but yield no 
whalebone. 

ON THE VEHOK OF SEBPENTS. 

There is much in the history and habits of the reptile tribes, however 
repulsive they may be in appearance, that is very interesting- During a 
sojourn of two or thi«e months in the interior of Arkansas, which ap- 
pears to me to be the pwadise of reptiles, I paid some attention to that 
branch of natural history called ophiology. I found four distinct varieties 
of rattlesnakes, (crotaliu,) of which the Crotalus Horridus and Crotalus 
Kirtlandii are by far the most numerous. The former is the largest ser- 
pent in North America. The family of moccason snakes (Colluber) is 
also quite numerous, there being not less than ten vsrietiea, most of which 
are quite aa venomoos ss the rattlesnake. By ^ssecling great numbers of 
diflbrent species, I learned that the anatomical structure of the poisoning 
apparatus is similar in all the different varieties of venomous serpents. It 
consists of a strong framework of bone, with its appropriate muscles in 
the upper part of the head, reeembling, and being in fact, a pair of jaws, 
but externally to the jaws proper, and much stronger. To these is at- 
tached, by a gjnglymoid articulation, one or more movable fangs on each 
side, just at the verge of the mouth, capable of b^g ereoted at pleasure. 
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The» tangi are very htxd, sharp, and nooked, like the clawa of a cat, 
and hooked backward with a hollow from Qie base to near the point. I 
have occawonally seen a thin slit of bone divide thia hollow, ranking two. 
At their base is found a bidbII sac, conttdiiiiig two or three drops of venom, 
which lesembles thin honey. The sac iH u> connected with the cavity of 
the fang during its erection that a slight upward pressure forces the venom 
into the fang at its base, and it makes its exit at a small slit or opening 
near the point with considerable force ; thus it is carried to the bottom of 
any wound made by the fang; Unless the fangs are erected for buttle, 
they lie concealed in the upper part of the mouth, sunk between the ex- 
ternal and internal jaw bones, somewhat like a penknife blade shot up 
in in handle, where tfaey are coveted by a fold of membrane, which en- 
closes them like a sheath ; this is the carina dmlii. There can be no 
doubt that these fangs are frequently broken oifor shed, as the head grows 
broader, to make room for new ones nearer the verge of the mouth ; for, 
within the vagina dentis of a very large crotolus hoiridus, I found no less 
tfaaii five langs on each aide — in all stages of formation — the smallest in a 
half-pulpy or cartilaginous state, the next something harder, the third 
still more perfect, and so on to the main, weU-aet, perfect fang. Each of 
these teeth had a well-defined cavity like the main ' one. Three fangs on 
each side were frequently fbund in copperheodB, vipers, and others. 

The process of robbing serpents of their venom is easily accomplished 
by the aid of chloroform, a few drops of which stupefies them. If, while 
they are under its infinence, they are carefully seized by the neck, and 
the vagina dentis held out of the way by an assistant with a pair of 
forceps, and t^e fang be erected end gently pressed upwards, the venom 
will be seen issuing from the fang and dropping from its point. It may 
then be abeorbed by a bit of sponge, car caught in a vial, or on the 
point of a lancet. After robbing several serpents in this manner, they 
were found, after two days, to be as highly charged as ever with venom of 
equal intensity with that first taken. 

During the process of robbing several spedes of serpents, I inoculated 
several small but vigotom and perfectly healthy vegetables with the point 
of a lancet well charged with venom. The neit day they were withered 
and dead, looking as though they had been scathed with lightning. In 
attempting to preserve a few drops of venom, for future experiments, in a 
small vial with two or three parts of alcohol, it was found in a short time 
to have lost its venomous properties. But after mixing the venom with 
aqua ammonia, or spirits of tutpeatine, or oil of peppermint, ot of dnna- 
mon, or of cloves, or with nitric or sulphuric acid, it stillscemedtoact with 
undiminished enei^. It is best preserved, however, for future use, by 
tritniation with refined sugar or sugar of milk. 

A very fine large cotton-mouth ^nake, being captured by putting a 
shoestring around him, became excessively ferocious, striking at even the 
crack of a small riding whip, Finding himself a prisoner without hope 
of eac^e, he turned hi> deadly weapons on his own body, striking re- 
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peUedly bit well-charged fsngt d««ply into hU fle«h. Notwithstaitding 
this, he wai put in a mnall basket and carried forward. In one hour 
after he waa found dead, and no amoont of irritation could excite the 
leatt indication of life. Poor houia after, while remoTii^ the akin for 
preserration, the blood oozed slowly from the vessels in a dissolved state. 
No violence wm done to his inakeship except what he did himself. 

Another moccason, shot by a pistol about two inches back of the head, 
and shinned immediately, gave decided eridence of vitality, fonr hours 
after being flayed, by writhing the body whenever it was irritated by a 
scalpel. 

A large rattlesnake, beheaded instantly with a hoe, would, an hour and 
a half aner, strike at any thing that pint^ed its tail. Of leveral persons 
who were testing their flrmness of nerve by txying to hold the hand 
steady while the serpent struck at it, not one could be (bund whose hand 
would not recoil in spite of his resolotion ; and one man, a great bully, 
by the by, was struck on thenaked throat with considftable force by the 
headless trunk of the serpent, and staggered back, fainted and fell, from 
terror. Mr. Stewart, of Mississippi, teHa me he once witnessed a similar 
scene. An old hunter shot a rattlesnake's head off, and, after reloading 
his gun and standing some time, he stooped to pull off the rattles, and the 
bloody but headless trunk of the snake struck him in the temple, and he 
fainted and fell down with toror. 

Seven venomous serpents, belonging to five different species, were made 
to fraternize and iwell amicably in one den. A beautiful pair of long- 
bodied, speckled snakes, known as kiog-snakes, found to be fangless, and 
consequently without venom, were duly installed as members of the family. 
Some uneasiness was perceivable among the older members ; but no 
attempt was made to destroy the intruders, though they might have been 
killed instanter. The next morning four of the venomoiu ierpents Wf9« 
found to have been destroyed by the king-snakes, and one was stiU within 
their coil, and the two remaining ones would make no effort at self- 
defence. A large rattlesnake seemed stupid and indifferent to his fate. 
He could not be made to threaten <x g^ve warning even with his rattles. 
The smallest king-snake was afterwards inoculated with the poison of one 
of the serpents he had destroyed, and died immediately after — thus 
evincing that they must have exercised some power besides physical force 
to overcome their fellow-creatures. 

In short, the results of a great number of experimenta performed with 
the venom of a great variety of serpents seem to lead to the follovring 



J . That the venom of all serpents acts as a poison in a similar manner. 

2. That the venom of some varieties is far more acdve than that of others. 

3. That a variety of the collubeT, known as the cotton-mouth, is the 
most venomous serpent in Arkansas. 

4. That the venom of serpents destroys all forms of organized lif^ 
vegetable as well as animal. 
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6. That alcohol, if brought in contact with the Tenom, is, to a txttida 
extent, an antidole. 

6. That serpents do poBsess the power of fosdnating small auimale, and 
that thia power ia identical with meBineriBm. 

7. That the blood of small animals, destroyed by the Tenom of ser- 
pents, bears a close Teaemblance to that of animals destroyed by light- 
ning or hydrocyanic aiad i it loses its power of coagulation, and cannot be 
long kept from putrefaction. — Dr. J. Oilman, St, Louit Med. and Stirff. 



OH THE OCCTtKRENCE OF DEATH AT DIFFERENT DAILT PERIODS. 

The hours most fatal to life are thus determined by a writn in the Lon- 
don Qaart^iy Rmita, from the exatoinatton of the focts in 2,880 cases : — 

If the deaths of the 2,880 persons had occurred indifferently at any hour 
duringthe 21 hoora, 120, it might be Buppoeed, would have occurred at 

each honr. But this was by no means the case. There were two hours 
in which the proportian was remarkably below this, two minima in fact — 
namely, from midnight to 1 o'clock, when the deaths were 83 per cent, below 
the average, and from noon to 1 o'clock, when they were 20} per cent, be- 
low. From 3 to 6 o'clock A. M. incltisive, and from 3 to 7 o'clock P. M., 
there is a gradual increase, in the former of 23} percent, aborethe average, 
in the latter of 6i per cent. The maximum oi death is from fi to 6 o'clock 
A.M., when it is 40 per cent, above the aTerage ; the next, during the hour 
before midnight, when itia 24 percent, in excess ; a third hour of excess ia 
that from 3 to 10 o'clock in the morning, being 18^ percent, above. From 
10 A. M. to 3 F. M. the d«ath« are less numerons, being ]64 per ceat. 
below the aveiage, the hoar before noon being the most fatal. From 3 
o'clock P. M. the deaths rise to 5i pec cent, above the average, and then fall 
from that hour to II P. M., averaging 6i per cent, b^w the mean. 
During die hours from 9 to II o'clock in the evening, there is a mintniuni 
of 6l pet cent, below the average. Thus .tiie least mortality is daring the 
mid-day hours— namely, from 10 to 3 o'clock ; the greatest during early 
morning hours, from 3 to 6 o'clock. About one-third of the total deatha 
were children under five years of age, and they show their influence of \he 
latter mote strikingly. At all hours, from 10 o'clock in the morning -until 
midnight, the deaths are at or below the mean ; the hours from 4 to fi P. 
M. and from 9 to 10 P. M. b^ng minima, but the hour after midnight 
being the lowest maximum : at all the hours from 2 to 10 A. M. the deaths 
«e above the meui, attaining their maximum at from S to 6 o'clock A. M., 
when it is 46^ per cent, above. 
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DUBINQ THE YEAR 1854. 

The number of planetary bodies belonging to the Solar System baa been 
increased during tbe year 186* by the discoTery of six new asteroids. 

The 27th aateroidal planet, discovered by Mr. Hind, of London, on the 
erening of November 8, 1853, hni leceiTed the name of Euterpe. The 
2Stb asteroidal plunet was discorered on the evening of the 1st of Maich, 
1864, by Mr. Lntbei, director of the Obeervatoiy at Bilk, Germany. Thia 
planet has received from Mr, Encke the name of Bdloua, and resembles 
a star of the 10th magnitude. 

The 29th astnoid was diseovemd on the morning of ibe 2d of March, 
1864, at the Regent's Park Observatory, in London, by Mr. Albert Marsh. 
It also has the appearance of a star of the lOtb magnitude, end bas received 
the name of Amphitrite. This planet was discovered independently hy 
M. Chacomac, stsiatant observer at the Observatory of Paris. He also, on 
tiie 4th of February, at Uaneilles, noted a star ot the lOth magnitude, 
which is now wanting in that place, and which is shown to have been the 
body first recognized as a planet by Mr. Marsh. 

Tbe 30th' asteroid was disoovKed on the 22d of July, by Mr. Hind, at 
Mr. Bishop's Observatory, Regenf i Park, London. It has the appear- 
ance of a star of the Sth-lOth magnitade, and has rec^ved the name of 
UrAiia. 

On the night of the 2d of September, Mr. James F^guson, aaustanl 
astronomer of the National Observatory, Washington, discovered tbe 31st 
asteroidal planet in the field of the telescope at the same time with the 
13th, Egeria. "Thepriority of this discovery," says Lieut. Maury, in his 
oSi^al report, " belongs to the National Observatory ; and this new star is 
added to the family of aBtovids as tbe first representative of America 
among them, and a memorial of her zeal in the cause of astronomy. Aa a 
testimony of the high approbation in which the talents and Oie industry of 
Mr. Ferguson are held, tbe honor of naming this planet was left to him. 
Following the rule adopted b'y astronomers with regard to the astenuda, 
he has Belected.the graceful name of Euphrosyne." 
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On the uight of tlie 2ath of October, two ndditioiiitl aeteroids nere dis- 
corered at the Observatory at Paris by MM. Qoldschmidt and ChacomBC. 
The 32d astra^id hai receiTed the name of Pomona. 
The 33d asteroid haa received the name of Polynuiia. 

COMETS DISCOVERED DURING THE TEAR 1854. 

The Brst comet of 1 861 was diBC0Tei«d by M. Meociaux, near Dama- 
zan, in France. It was visible to the naked eye on the 29th of March 
and the tev succeeding daya. 

The second comet of 18S4 was dlacoTered by M. Klinkerfuea, at Qdt- 
tingen, June 1, ISS4. 

The third comet of 1851 was discovered by Mr. Robert Van Arsdale, 
at Newark, N. J., on the 13th of September. It was also disooTeced on 
the 11th of September, by M. KUnketfues,- of GSttingen. 

ON THE SMALLER PLANETS. 

M, Lerertier has recently csmmunicated to the French Academy a memoit 
upon the smaller planets and their eccentric orbits and thdr iicegnlarities ; 
wherein, after stopping a moment to explain a phrase in a previous' memi^, 
(which had been mieuiidentood,) saying that when he assigned as the 
"superior limit" of the total mass of all the small planets which circulate 
between Mars and Jnpiter a sum not exceeding one-quarter of the maaa of 
this earth, he was far from indicating any, even a jvobable, equivalent to 
thdr mass, which majr be inferior, very infeiior, to one-fourth of the mass 
of the earth. He was like a man who wished to weigh a mass of lead, 
and had a pair of scales, but no weight except a weight of 100 pomids ; 
and the lead being less than a 100 pounds, his weight would enable 
him to ascertain this, bnt would not allow him to find by bow much it 
was less than one hundred pounds. So M. Leverrier, when he wished to 
gauge this planetary mass in his astronomical scales (the orbit of Mars) 
with the grand axis of tb.e curve as the scales' needle or index, he knew 
that the scales would not tarn unless they were chafed with a mass of 
matter equal to one-quarter of the mass of our globe ; the scales did not 
ttirn, and he knew the mass of these scattered planets does not equal one- 
quarter of the mass of our globe, but how much they are less than that 
be cannot say. After stopping to make this explanation, he communi- 
cated to the Academy some new propositions which he has deduced from 
a complete exarainstioo of the secular variations of the elements of the 
orbits of this group of small planets. All of these orbits are characterized 
by eccentricitiea and by considerable inclinations, or, in other tarns, that 
each of these small stars, in its translation movement around the sun, de- 
scribes an oval and a greatly lengthened curve ; that the planes of these 
several orbits, &r from coinciding among themselves, as if traced on the 
same plane, are greatly inclined to each other. In the present state of 
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thinp thtM MMnttidtica and these indinatioiiB are totallj incompatible 
with Olben'B h;potbeaU, which tupeoaei th&t the email planets {some of 
which were diaoovered eren in hia day) were [Boduoed from the wreck of 
A latget Mar which had exploded. The forces naeeaaiy to knnch the 
firagmenls of a given body in ench difijnent routea, whose existence we 
should he oblige to mppose, would be of such an improbable inteoHity 
that the man limited matbematical knowledge could not but see its absurd- 
ity. Howerer, as the mutual acttona of the celestial bodies belonging to 
Ote aame lystem give rise to perturbations which gradually deform their 
primitiTe orbits, M. Leverrier resolved to examine whether t'iie prencat 
•ecentrleities and inelinatioiu of tbe smaller planets might not owe their 
' origin to perturbing actions, whose efltets have been accumulated with 
time. He soon ascertained that in the annular zone between the orbits 
of Man and of Ju^Hter there are two Tery distinct regions, so far as re- 
spects the bodies placed within them. Tbe line of dematcation between 
these two regions is distant from the snn the double of thut commonly 
kept by the earth. Beyond this distance tbe peitiubations can permanent- 
ly increase neither the eccentricity nor the inclination of the stars there- 
in primiliTaly established ; within this distance tbe conditions arecbanged; 
there is nether " stability " in the form nor in the inclinations of orbits.* 
Oat of the twenty-seven small planets known to us, there is not one of 
tbxm which invades this dangerous field ; the nearest of them all still 
keeps BO respectful a distance as to assure itself an orbit analogous to that 
it now describes. H. Leveniei concludes hia memoir by advancing these 
propositions, which fnverer annihilate Olbers's hypothesis. let. The 
ecoentridtiea of tbe orbits of the known small planets cannot receive from 
perturlwtionB but very slight changes ; these eocentridties (great as they 
now are) haT« been, and always will be, great. 2d. The same truth ap- 
^ied to the inclination of the orbits ; so that the d^ee of the inclinations 
and of the eccentrldlies is plainly deducible from the primitive conditions 
of the formation of the group of these smaller planets. 3d. These prop- 
OEdtiotu are true only for distances from the sun superior to 2.00, the dis- 
tance of the earth being taken as the unity ; there would be no "stability " 
for a small planet situated between Han and a dietance of 2.00. Flora 
is found at a distance of only 2.20 from the sun, and is the nearest of the 
■mailer planets ; are there any within this zone i We cannot tell, because 
they are never at the satse time sufSciently near us end sufficiently dis- 
engt^ed from the solar light. 

ON THB HINQS OF SATURN. 

Sir David Brewster in a recent publication presents the following ctirious 
and startling speculation respecting the rings of Saturn. He says, " Ac- 
cording to very recent observations,' the' ring is divided into three separate 
rings, which, according to the oalculationa of Mr. Sond, an American 
astronomer, must be Said. He is of opinion that the number of rings is 
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continually clianging, and that th^ maKimnm namber, in tbe normal 
condition of tbe mass, does not exceed ttomtji. According to Hi. Bond, the 
power which aoatainB the centre of gravity of the rin? is not in the planet 
itMtlf, bnt in its satellites ; and the satellites, thoiigh constant^ distuibing 
the ring, actually sustain it in the very act of p«rtiubation. Mr. Otio 
Strnve and Ui. Bond have lately studied, with the great Munich telescope, 
at the obseFratoty of Pulkowa, the third ring of Saturn, which Ml. Lsssels 
and Mr. Bond discovered to bejiuid. They saw distiactly the dark interval 
between this fluid ring and the two old ones, and even measuied its dimen- 
sions ; and they perceived at ita inner margin an edge feebly illuminated, 
which they thought might be the commencement of a fourth ring. These 
astronomeiB are of opinion tfaat'the Quid ring is not of very recent forma- 
tion, and that it is not subject to rapid change ; and they have come to the 
extrsordinaiy conclusion, that the inner border of the ring has, since the 
time of Huj^ns, been gradually approaching to the body of Saturn, and 
that UK may axpect looner or later, perhapa in lame dozen of ytari, to tee 
the ringt wiited unth the body of the planet."- 

With this deluge impending, Saturn would scarcely be a very eligible 
reddence for men, whatever it might be for dolphins. But Sir David 
MTM himself by the clause of his proposition, in which he maintains that, 
if the planets and slars are not already habitable worlds, they are in a state 
of fffeparation for the residence of intelligent beings. 

ON THE EXISTENCE OF A LttSAB ATMOSPBEHE. 

The universally accredited theory, that the moon is uninhabited be- 
cause she has no atmosphere, has received, from a recent discovery, a blow 
that will unsetUe it at least That the moon, as fiu- as we have yet been 
able to examine her, has no atmosphere, or at least none of sufficient 
den«ty to coDform, to our optical laws snd the demands of any animal 
life known to ns, is unquestionable. But this can be positively sffiimed 
of only one side of our satellite ; for, as will be remembered, although 
she revolves upon her axis, she constantly presents but one side to the 
earth. Now, it has been discovered by calculation, and demonstrated as 
geometrical (act, that the moon's centre of form is eight miles nearer to ub 
than her centre of gravity, thiongh which, of course, her axis of revolu- 
tion must pass ; or, in other words, thia lide of the tiioon it lixteen miles 
higher than the other. If, therefore, we suppose that the moon has an 
atmosphere such as ours, it would be of such extreme rarity on the only 
side exposed to our observation, that, for optical efl^ and animal life, it 
might as well not exist ; for mountains upon the earth, none of which 
are over five miles above the level of the sea, have been ascended to a 
height at which life could not be supported for any length of time, and 
still mountwns have stretched above the panting traveller. What, then, 
must be the atmosphere at four times such an elevation i The conclusion 
seems inevitable, that, although tJie hither aide of the moc 
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Ub foi wnt of ui fttmosphBre, the remote ride msj be perfeottf adapted to 
•niinal life. It u at least certain that the mere want of an atnunphere 
perceptible to ui is no longer concIuuTC ai to the uninhabitableness of 
the planet that nilea the nighti We aniLOUDce this discovety on the 
aathority of one of the most eminent mathematicIaiiB and astronomers in. 
the world. — TAt about U given ly the N, Y. CimrUr and Enquirer, on Iha 
aiakority (U U unJerttaodJ of Prof. Piercs, of Harvard. 

ON TH8 OCCDKRENCE OF HAIL STORMS IN THE ISLAND OF CUBA. 

At the lut meeting of the American Association, M. Andres Foey, of 
Havana, Cuba, presented a paper contaiiiing some interesting observatioaa 
on the occurrence of hail in the West Indies, especially ia Cliba, and the 
apparent incieaie of this phenomena during the last few years. 

Until within a comparatiTely recent period, the oocurrenoe of hail in some 
of the islands was considered an extraordinary event. Humboldt, as the 
reault of his obserratioDB, came to the conclusion that, at Havana, hail oc- 
cnired at intervals of Ifi or 20 years. M. Foey, in examining the sub- 
ject, found that the records for a considerable time previous to Humboldt's 
visit to Cuba, and for some time after, oonfiimed the truth of his asser- 
tions ; but within the last few yean hail has become " frequent phenome- 
na." Thus M. Foey states that from 1838 to ISIB there was no hail at 
Havana, but from 1816 to ISfiO hail occurred each year. In 18S0 there 
VM no hail, but the phenomena occurred in 1851, 'SZ, '£3 and '54. 

The conclusions at which M. Foey has arrived ate, that for some reason 
the phetKHuena of hail has increased and become trequent during the last 
few years in the Island of Cuba, and that the maximum of hail does not 
occur, as might be expected, in tlie hottest months, but in March and 
A^il. 
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iNCIENT BABTLON. 

It ms; be known to many of vuz readere tliat ttie French gorernment 
haa employed a party of gsntlemsn to eiploie the site of ancient Babylon. 
From reports just leccived from them, it appears that they have ascer- 
tained, beyond reasonable doubt, that the niine beneath a tumulns called 
the Kasr are those of the marrellous palace-citadel of Semiramis and 
Nebnohftdne«zar. They are in such a stale of confusion and decay that it 
is imponuble to form from them any idea of the extent or character of the 
edifice. They appear, however, to extend beneath the bed of the Eu- 
phratee — a drcumetance accounted for by the chan^ in the couise of that 
river. In them have been found sarcophHgi of clumsy execution and 
stfange form, and so small that the bodies of the dead mu«t have been 
packed up in them— the chin touching the knees, and the arms being; 
pressed on the breast by the legs. These sarcophagi have every appear- 
ance of having been used for the lowest clan of society ; but noCwith- 
atanding the place in which they were found, the discoverers are inclined 
to think that they are of Farlhian, not Chaldean, ongin. There have also 
been found numerous fragments of enamelled bricks, containing portions 
of the fignres of men and animals, together with cuneiform inscriptions — 
the latter white in color, on a bloc ground. According to M, Freenel, the 
chief of the espedition, these bricks afford a strong proof that flie ruina 
are thoee of the palace of Nebuchadnezzar, inasmuch as the omamenta on 
them appear to be sporting subjects, such as are described by Ctesias and 
DiodoruB. The foujidadons having been dug down to in certain parts, it 
has been ascertained that they are formed of bricks about a foot square, 
united by strong cement, and that they are in blocks, as if they had been 
sapped in all directions. In a tumulns called Amran, to the south of 
Kasr, interesting discoveries have also been made. They appear to be 
the ruins of the dependendes of the palace situated on the left bank of the 
Euphrates ; and they contain numerous sarcophagi, in which were found 
skdetons clothed in a sort of armor, and wearing crowns of gold on 
their heads. When touched, the skeletons, with the exception of some 
parts of th« skulls, fell into dust ; but the Iron, though rusty, and tha 
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gold of the crowni, are in > (air state of pKsemtioit. H. Fresnel thinks 
thM the dead in the sarcophagi irere some of the loldten of Alexander or 
Seleucus. The crowns txe simple bonds, -with three leaves in the shape of 
lauiel on one side, and three on the othei. The leaves are very neatly 
executed. Beneath the bands are leaves of gold, which it is supposed 
covered the eyes. From the quantily of iron found in some of the cof- 
fini, it appears that the bodies were entirely enveliiped in it ; and in one 
there is no iron, but some earrings — a proof that it was occujned by a fe- 
male. The sarcophagi are aboattWDandthree-quBiteryards in length by 
between half and three-quarters of a yard wide, and are entirely fonned 
td bricks united by mortar. In addition to all this, a tomb, containing 
statuettes, in marble or alabaster, of Juno, Venus, and of a reclining figure 
wearing a Phrygian cap, together with some rings, earrings, and other 
articleg of jewelry, has been found, as have also numerous statuettes, vases, 
vials, articles of pottery, black atones, &c., of Greek, Persian, or Chal- 



LIVIKGSTOH S RESEARCHES JK SOUTH AFRICA. 

Dr. Livingston, the well-known English missionary, has recraitly ac- 
oomplished one of the most remarkable jonzneys ever undertaken ; viz., 
that from the Cape of Good Hope, throngh Central Africa, to the Portu- 
goeae eetUement of Loande, on the West Coast. His plan of proceeding 
diffieied materially from any of his predecessors; instead of setting out 
with half a hundred attendants, horses, bullock wagons, &e., he com- 
moiced his jonmey, carrying with bim only a sextant, gun, chronometer, 
tent, four servants, and aa many days' provi^iong, relying on Providence 
and bis gun for a supply when these were gone. After leaving the Cape 
Colony, be was obliged to travel a long way to the N. £., to avoid Oie 
deserts and hostile tribes in thdz vicinity that lay on his left ; crossing in 
thia route a great many branches of the Biver Zambegi and others, the 
name* of which I have forgotten, till,he arrived at a large town ; there, as 
the chief was very hospitable, he remained a short time to recruit his health, 
having been nearly drowned and starved half a dozen times daring the 
tdae months it took him to perform this part of his journey, and his arm 
bodly broken in two places by a lion. It appeared he had wandered one 
evening from his attendants, after they had pitched their tent, in qu^ of 
game, when he came suddenly on a large lion croncbing down ready for 
a spring at him j without waiting a second, he fired, and must have been 
knocked down at the same moment and stunned, as he remembers nothing 
&om the time he fired till be waa found by hii servants next morning ; 
when they came up they found the doctor insensible, and the lion lying 
dead alongside him. When he left, the chief, who was very desirous of 
finding a routs to the westward (br the transmission of his ivory, gave 
him twenty-four of his people to assist him on bis journey. After leaving. 
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he agsin travelled to th« N. E.,' until he ■rrired in the parallel of Loondt. 
Now caine the tug of wtir ; he had upvardt of b thoas&ad miles to travel 
acroM the uneiplored countries of our charts — a tract nerer hitherto 
trodden bj on; white man, and whoUj unktiown even to the blacka he 
had aeen as yet However, this part of their journey proved to be the 
easiesti audit waanottillhe arrived nearCasaanga, on the Portuguese fron- 
tier, that he met with any molestation. The country he found to be thickly 
populated, and the inhabitants very peaceably disposed. From their never 
having seen a white man before, yoa may fancy what an object of curioait]'' 
he became (o themi wherever he elopped, the people from lar and near 
flocked round him with the utmost astonishment pictured on their counte- 
nances. As the doctor was Tery much sunburnt, his color did not sp 
much surprise them as his hair, which was very long ; this was the great 
object of attraction wherever he went, and highly favored did those fancy 
themselves who became the possessors of a lock of iL Every tribe he met 
with had some idea of one supreme Being and a future state of existence, 
though they all worship in addition various animals that they hold sacred. 
Atevoy place he stoppedthey supplied him liberally with provisions, and 
it was not (as I mentioned before) till he arrived near the Portuguese terri- 
tories that he met with any trouble. There the inhabitanUhave been in 
the habit of kidnapping the people farther inland, to sell to the Portuguese for 
slaves ; and fearing should a road be opened that way it would spoil their 
tralBc, they became very troublesome, and wanted the doctor to pay toll 
nearly every step he took. However, by putting .on a bold Iront, he man- 
aged to make hia way through, and arrived at Loanda safely in the bc^iu- 
ning of June, making it exactly two years since he left the Cape. 



CQBIOUS ANTKltTAKIAN DISCOVERIES AT CAI40SA. 

During the pa^t year, some of the most remarkable antiquarian discov- 
eries of recent date have been revealed at Conosa, a small village of 
Southern Italy. This place is the site of one of the most celebrated ancient 
Greek dties in Pugliu, and ia the only one in the whole kingdom which 
offers the wonderful contrast of a Greek Pompeii to out Roman PompeiL 
It is situated on a rising ground, in the centre of a plain which is surround- 
ed by a semicircle of low hllla. Between these and the modem city the 
plain encloses for many miles of circumference the old Necropolis, or dty 
of the dead. At every step, on digging three or four feet under ground, 
we meet with an old path, which conducts by a descent to a tomb c<Mit- 
posed of one or more chambers, and which is surrounded on the outdde 
by other funereal apartments. Their "bcciate" are decorated with 
columns and frontispieces, and ere pointed with lively colors j their gates 
are so well closed by verticsl pieces of tu& that the soil has not been 
affle to penetrate them. We enter, tbetefore, these habitations of the dead 
as we walk into the houses of the living. The light of the sun shines in 
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upon tbem ai it did twenty centnriea tince, and, in the TCry middle of the 
flnt chamber, Mreala one or more skeletons fuUy clothed, with tbeit amu 
or precious oruamenta. Aronod them eland painted Tases, furniture of 
ererj fortn, utensils of various kinds and metals, precisel; ia the spots 
where their relatires or dearest friends had placed tbem. The walk are 
■domed with elegant [nctares, with friezes bearing the tigures of warriora 
who combat, and with decorations of an oiiginal style liitherto unknown. 
It creates a Terj natural surprise that scarcely ana in a hundred of tbeas 
tomba has been examined in past times, and that, even when this has been 
the case, ebjeeta of art in gold, glus, tvory, and vases have not been re- 
mored. It would seem ss if money had been the only dbject of search. 
In aome streets the tombs ate eridently for the moat part those of the 
poor; in others they are &e last habitationB of people in easier circum- 
stances ; and in some are fbund the maiuoleums of rich and powerful 
citiieus. The antique articles wliich are fonnd in these various classes of 
■epnlchiea and people are likewise of a diSfetent and diatinct (Aatacter. 
Amongst the tombs, too, of those who were poor, aometimea is found a 
noble and richly-adorned sepulchre, an instance of which is one which 
was discovered in 1813, At present we are indebted for the encotiiage- 
ment of the arts to His Majesty of'the Two Sicilies, for a renewal of 
excavations which have been so long suspended— and hitherto the works, 
which have been condacted with his luual ability by Cavalier Bonncd, 
have rendered an ample harvest. They were commenced at the beginning 
of this year ; and though the severity of the winter, which has covered 
Puglia with irost and snow, has thus much retarded the works, yet some 
rare sepulchres have been discovered, remarkable for their novel and 
beautiful architecture and their curious montunents. Amongst these, a 
tomb opened to the north of Canosa cantiot &il to swaken the wonder irf' 
all Eurc^. It lies near the ancient gate of Cauoea, at a short distance 
from the Kiver Ganto. This tomb is composed of two subterranean cham- 
bers, framed in the hard mass of the earth, and belongs to a warrior, who 
■till wears his arms of bronze snd of iron. Along the aides of the walls 
were found a quantity of Is^e and small palerse, tazze, and ordinary 
drinking vessels. In the midst of these stood six vases, which formed 
three equal pairs, of a size perfectly wonderful. On these are represented 
very rare and precious subjects — as the Bape of Europa, the Vengeance c€ 
Medea, the Liberation of Andromeda, and the Faneral Pyre of Patroclus, 
round which the body of Hector is being dragged by the car of Achilles. 
But there is one vase which by the size and the subjects of its paintings 
vriU form an epoch in the annals of archieoli^ and the arts, snd by its 
historic interest, perfectly unique in monumental vbecs, is calculated to 
awaken the wonder of modem times. It is a vase whose paintings repre- 
sent Greece and Asia, snd in the midst of them the Genius of Discord, 
who raises aloft the flaming torch. Darius ia seated amidst his satraps, 
and PeruB, personified, addresses to them a grave and sorrowful speech. 
Besides these there are various graceful figures of women, whose beads 
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■re covered with tlie VliTygiBn tiaia, and who represent, perhaps, the 
TsriouB kingdoms of Aaia offering to an eminent peisonage their rich 
tributes to support that bloody war. AU the principal figutea have their 
corresponding appellatioua affixed. 



UEMOBIALS OF THE ANCIENT ANGLO-SAXONS. 

The most raiuable coUection that has ever been formed of p«gan Sax- 
ondom is that of the late Ker, Bryan Fauisctt, now in the posaeasion of 
Mr. Mayer, of LiverpooL It imbodies the contents of from seven to 
eight hundred graves, and they throw a remarkable light upon the history 
of that age. At the close of the late meeting of the British Association at 
Liverpool, Mr. Mayer exhibited the FausseK Anglo- Saxon relics at a very 
crowded soirit given to the members of the Association ; and a descriptive 
lectujre explanatory of this collection, which of late years has attracted 
great attention in England, was given by Mr. Thomas WrighL 

The Rev. Bryan F^iusett, of Eepfdnglon, near Canterbury, tp whtmi 
we owe the fommtioQ of this coUection, had pawed the greater part of hia 
life in a district peculiarly rich in Saxon remains ; Ibr the suaowiioB of 
challc downs stretching oat Irom Canterbury towards the east and aoutli 
are remarkable for the numerous groups of Saxon barrows, or rather the 
Sa^on cemeteries, which are found on their slopes and summits. His at- 
tendon having been somewhat accidentally drawn to the subject, he com- 
menced their investigation, and pursued it unremittingly from the year 
17S7 to 1773, daring which time the articles were collected from the differ- 
ent tombs or barrows. 

In describing the coUection, Mr. Wright e|p:eaaed his entire belief in the 
pagan character of the relics, and gives the following intereatuig description 
of their particulars and mode of arrangspient in the graves : — 

"The body tros usually laid on ita.JKck in the middle of the floor of the 
grav*. In the MS. account of his diggings, Faussett freqaenlly mentioned 
traces of the existence of a coffin ; but, as &r ^ my own experienbe goes, 
I am led to think that the,«se (£ a coffin was not oommon. Where the 
body was that of a man, we almost alwaya find above the right shouldei 
tlie iron head of a spear ; and in general we may trace by the color of the 
earth the decayed wood of the shaft, until near the foot of the skeleton lies 
the iron-spiked ferrule which terminated it at the other end. We some- 
times also meet with one or more smaller heads of javdins, or arrows ; for 
I disa^ee entirely with a statement which has been made lately and ad- 
hered to, that the bow was in discredit among the Anglo-Saxons as a 
weapon. Closer to the side of the skeleton lies usually (though not al- 
ways) a long iron I»oad-Bword, not much unlike the claymore oC the 
ficottish Highlander, of which it is probably the prototype. The sheath 
and handle appear in most cases to have been made of peridiable materials, 
Kud we leldora find mors than the blade with the spike by whioh it wa* 
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flied into the handle, llie tip of th* ihcath, howeret, b iometiKieB found 
hsnng been made of brooie oi other idguI, and tlao, at times, the handle 
of the iiroTd, which hu been found of bUvci. Another article, peculiarly 
ebaiaeteristie of the S«xon intermenia, ia the knife, the length of which ia 
genenllf about fire or six inches, although at times it extends to ftom ten 
to eleren inches ; and then from ia shape it must have been a very formi- 
dable weapon, independent of iti utility fOr other pnrposes. It has been 
pretended that it was from the use of this instrument, called in their lan- 
guage a ma, that our forefathers derived their name of Saxotu, AaotliQ: 
weapon, the axe, is found at times in the Saxon graves, but it is of very 
tare occunence, and was probably not in general use in this island. 

■■ Otct the breast of the Saxon warrior is generally found the iron umbo 
or bon of his shield. Beneath the boss of the shield ia usually found a 
piece of iron, which is beet described by a drawing, and which, no doubt. 
was the handle by which the shield was held. Douglas, who had not ob- 
•erved carrfully the position in whioh it is found, imagined it to be part of 
a bow, and Called it a bow-brace. The sbield itself, as wc linow from the 
Anglo-Saxon writers, was of wood, generally of linden, and has, therefore, 
perished ; but we find remains of nails, studs, and other iron work belong- 
ing to it. 

" Such are the more oommon arms which we find, without much vari- 
ation, in the gravea of our Anglo-Saxon forefathers of the period to which 
thewi oemeteriei belong. The miaodlaneoos articles aie so varied that I 
' can only enumerate them r^ndly. Of pnsonal ornaments, the Qrst that 
attract out attention are the fibsln, (a brooches, and the buckles. The 
latter are nsually of bronie gilt, and are often very elaborately omam^ited. 
from the position in which they are found, it is evident that they formed, 
moat generallyl the &atening of the girdle. They are sometimes Tery mas- 
sive, the larger ones aK>arently belonging to the male, and the smaller ones 
to the female, costume. 

" Many of the fibulte which are found upon mole skeletons, as well as 
Csmalea, are extremely rich and beautifuL In the Kentish tumnli the 
prevailing iorai ia droular, and they are ofUm ot gold, profusely orna- 
mented with filigree work, and with gameta or other stones, or sometimes 
glass ot paste, set usually upon checkered foils of gold. The use of this 
fibula appears to have been to fasten the mantle over the breast, where it 
is most commonly found. Their general size is from an inch and a half 
to two inches in diameter; but the Faussett collGction possesses one of 
conudetably larger dimensions, wfakh was fotmd in the grave of an Anglo- 
Saxon lady on Kingston Down. This magnificent ornament ia no less 
than three inches and a half in diameter, a quarter of an inch thick at the 
edges, and three-qnaiters of an inch thick at the centre, all of gold, and 
weighing between six and seven ouocee. It is covered with ornaments of 
filigree work, in concentric circles, and is set with garnets and with pals- 
blue sbmee. The acus, or pin, on the back is also ornamented end set witti 
garnets. It was found high on the breast, neat the right shoulder. Other 
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azamplesof tlie circnlaT gold fibok'wiU'beMeniii die Famntt coUectioii, 
and tliey are met with in aJmost ererj oollectioii of Ai^k>-Saxon Temain* 
from the Kentish burows. 

» Other jeweliy, such as nngi, bracelets, necUacea of beads, penduiti 
to tlie neck and ean, &c, are found in abnndance, and in a great Tariet; of 
form. Gold coins are aomelimea fitted ap as pendant ornaments. The 
most common materia of beads is glass or Tariegalcd elay, the latter made 
with great skill, and often exhibiting jdeasing patterns. It belonged to a 
cUsa of manufacture 'wbi<^ has contiiiaed to exist in this eoontt; down 
to a recent period. Another conunon material of beada waa ambei ; and 
ire BOmetimat fiod amall lumps of amber which hare been perforated, in 
order to be attached to the penon by a sbcii^. It mtut be obserred that 
we sometimes find a string o{ beads round the neck of a mas ; and oth^ 
ctrcomstaneee show that there were Saxon laguititM who were run enough 
of their personal adormnenlB. It i^ howerer, a Tery usual thing to find 
one ar more beads of ambet neat the neck in cases where there can be no 
doubt that the deceased was a man ; but this circumstance is explained bj 
• widdj-preraili&g anpetstition in the middle ages, that ambra carried on 
the penon was a protection against the influence of evil spirits. Large 
hairpins, nsnall; of bone or bronze, and more or less ornamented, are 
generally found near tbe heads of skeletons of females, in such a position 
as leads us to oonclnde that the Saxon ladies bound up their hair behind 
in a manner similar to that which pcerailed among the Romans, 

"A great Tariety of household utensils, of difTeient kinds, are also found 
in the An^o-Sazon graves. The pottery, when not Roman, is of a rude 
construction, and, in fact, it is not very abundant ; for our Anglo-Saxon 
fce^Ohers, tar sercral ages after their settlement in this island, seem to 
hare used principally pottery of Roman manufacture. I would merely 
call your attention to the particular character of several earthen ware urns 
found in Kent, which Bryan Faussett supposed to be early Romano- 
British, and of which I shall have to speak again farther on. But if the 
Anglo-Saxon earthen ware vraa rude and coarse in its cbaiacter, the ease 
was quite difKrent with tbe Anglo-Saxon gloss, which is rather common 
in the graves of Kent Tbe glass of the Anglo-Saxons is fine and deli> 
eately thin. It is found chiefly in drinking cups, though a few small 
baaina and botlle-ah^ied vessels of glass have been found. The form itf 
the drinking cups will be beet understood by a diagram. It will be ob- 
•erred that they are either pointed at the bottom, or rounded in such a 
manner that they could never have stood u]sight— a fbrm which it is sup- 
poaed was given them to force each drinker to empty his glass at a draught. 
niis practice is understood to have existed down to a modi later period, 
and it is said to have given rise to the name iumbitr, applied originally to 
a drinking glass which was never intended to stand upright. The oma- 
msntation of the Anglo-Saxon gla«» generally consists ather of furrows, 
on the snr&M, or of strings of glass attached to the Teasel after it was 
made. Both these ornaments teem to oome Urly under the epithet 
IT 
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• twuted,' which u trften applied to clrlnkiiig evpi in the eailiest Anglo- 
Saxon poetry that has been preserved. 

" Bowla, large baaiiu, and dlshea ate not un&eqnentlf found in these 
graTes, of anch elegant form that we can hardly help supposing them to 
be of Roman nuuinfactnre ; and in one instance a bowl of apparently Bo- 
man woAmanihip was found mended with what were as evidently Sazon 
materiab. Othen, however, seem to be Saxon, and prove certainly that 
the Anglo-Bazong had akilfol workmen. These bowls, basins, and dishes 
KK umally of bronze, often very thi<Uy and well gilt. The metal is 
generally thin ; and it may be lanarked, as a particnlar character wbich 
diatingnishes Anglo-Sazcpi workmanih^ from Koman, that the aubstance 
ht generally thin instead of being tnasdve. The Anglo-Saxon BCissoia of 
tiiia eaily period resemble in form the aheara of modem timea, though we 
have found one or two examples of sciaBOcs formed like thcee now in iise. 
Ve have also pins, and needles, and keys, and other small articles. 
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rv MlDfcLiLrtr fine- Kiuij cf 
H thoaghui are oilgliul and I'cry stritfnf, aacl tlie nltolc csnnpIlciD oftbe Tchsw li ^ nnnl 
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Ical tnpmKDU. And U la In c^Evd In Um H>ealii( ta jl H>d suinl iic«ct «( l|w i)ii»IloB, Ibat 
ve think ihe iiiibor nrg»' ciHiEhiFrBUiHu vucb moU MteTcn In tb« bMta eT Clutol^ 
vlD deem iuiaiu»w«T>l4e-" — .^vn^n^ Tra^nrlfd- 
Tlis ' ' PlpnJUy D( WuUa " luu inited M inU ■ HWUiiB h tba nadliw inrid, IB Ad Iha 
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Td the thealoelon, pdHowiAier, and mm ofBCkfticAT thia la a tout tatenHly toterevtlns ivoF^ 
while to the ordinary UUnter It wPl be (inoil inaMfHed D[ mucb viiliutil« InlbnuitkHL The 

In icfaiA la ghat lie tonildan. tn UMatoglana am) antaitiec uetb |ba |r«M«t W**'***''^ 
eve. — J^ban|r TVimer^F^ 
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The nuatuiDpletaGeolocIca] Hap oTthi United SUteawhkb baa ^appeHVd. nn eie- 
caUoaorthlaMaplaTerrual ud taaleful.aHI It l> laaiml la the beat atila. ttlaawork 
le Unltel SUlca would wlah to poutaa, and 
In ■ ECnlOBtcal point of view, bul aa repr»> 
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Globa, «ic By PrDf, Arhoi-d Guyot. Prici, mounud, lO.MI sieli. 

MAP OF THE WORLD,- NowrMd,. 

MAP OF NORTH AMERICA,-Nowre>dy. 

MAP OF SOUTH AMCRrCA,-NHriy raady. 

MAP OF OEOORAPHICAL CLEMENTSi-Nowrady. 
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VALUABLE SCIENTIFIC WOKKS. 



PRINCIPLES OF ZOOLOGY: tonohing the Slractore, DeTelopment, 

TivE PHvaiOLOaT. By Louis Asabsiz uid Adsdstus A. Gould. RevUed 
Edition. ISmo, clolb, 1,00. 



outiDr tnm w hlcb ■ tooit* (ult^ t« 



PRINCIPLES OF ZOOLOGT, PABT IL Sj^temau'c Zooloey, in 
which lh« Truicipta of Cluailicatian irs applied, inil Ihe principal Qiaipa of Animal* 
trfl briefly chAracterized. WiUi nuidoroua llluHxalioiu. ISmo, m prBparation, 

THE ELEMENTS OF GEOLOGY; aaapted to Schools and Colleges, 
nilh niiDieroin llIuEDnttODi. By J. R. Looms, lal» FnfeMorcfCliciuisUy and Ovologr 
In Wilecvtlle Collie, ISmo, dah, l.OD. 






DfOwpriaddplHof GeolDgf nfflclenll^ L^LfOrLhe Didinny pprpuci of iiHtmftiou.wid 
debaCflbU poiaCa of thcQKtlcAl feolo^. ThaplHDOf the vorlr !■ rtmplfl'aad cl™r»*nd 



V9 pftrtlcnbuij anil evr^lally tkcoioim 
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THESACaUS OF BN8LI8H W0ED8 iSS PHRASES. 

Bo Cta^fltd *ad Amnead la to Fscilitata the Exptwtioii of Ideas, utdAariBt 
laUUnrjOompcHltioii. B^Pbteb Habk Bobet, IstsBaaratftiyoftlM Bonl 
Sod*tr, ud Mthoi of tha '< BridnwMar TtwUh," eta. BOTiaad uad Ba- 
bv|*d; iritli a Liar or FoREiax WoBDa and Expbibbiiuii moat frequeiitlj 
ooooirlnf In wvrks of general Litsntura, DeBn«4 Id Bogliah, b; B.UUIAB 



ooooitIw In Torks of general 
SSAU, D.D., 6e«retar7 of tbe U 
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VALUABLE WORK. 



CTCLOP-SIDIA Oy ANECDOTES OF UTEBATURE AND THE 
FINK AST3- CoBMiuaf » taptuu tat etuiu hImHoh of AMcdsH* of tiM nriou* 
Jc>nu of Litmlun, otf Uk« ArUt of Arcbittctiir«T EncoiTliipi, Miulef ^ooliy, FiUnivc, 

■nd Sculpium, lad D( Uh noM oMbaud IJuiuy Ckmcioi and Aniau of diffenni 
CauBDH*iiidA(«,fcc. BjKizl.ir(ABViJ1E,A,MTAuUicirof"Cytk>iwiIi«of Mornl 
ud akifioiii AmcJnw." Wttfe namaioiu dliwlruiau. TS !■(■ «Uvo, dolta, 3^ 
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CHAMBERS'S WORKS. 



CHAMBERS'S CTCLOPEDIA OF ENGLISH LITEEATUBE. A 
BOtUem at Oi tlmirtt prodoctlau of Bngliili AuthoB, IkoiD Ibg sulien lo Iba prsMM 
dOH. Ct»BtaM bj 1 Cnuul uid Biognpliicil Uiura^. Ftming two larie inpeiul 
aetini TaluDM of 1400 pi(aa, douMa coluaai iMtn-prai ; vjita upmrdi of 300 dsfuK 
llliuuitloHi Ediiad bf ROBsmx Cbuibebi, imhnwiiil cloib, S/NL 



r^ HatrvhTildiiii, DiTiDO. ilc 






UI<M Wm mr *»«rib»J M '■a utab Sivbd Uronr^Hl do 



ptriortothaEBj^UhfidLlhia- The CIrenlBtiaii DfChb moat tiUitfUc luldp«piiUr work hm been trnlf 

CHAMBERS'S MISCELLANT OF USEFTO AND ENTEBTAIN- 

ING RNOWLEDOB. Edited by WiLLUH CiUMBEis. Vnib Ebpnt niattruln 
bfnnifi. Tea tdIubim, 16ido, clolh, 7,001 

1 brdMBftfAtd ladlTUHli.u adiidnUridvtKI Is 
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CHAMBERS'S WOKKS. 



1, Hbd. lUu Uum, contaliu i Tail foofi ot TBlnabla lolonullQii. F^^Lowing VhUiAHhHi th 
I " JflaMjlanj, ' il If wlii^tAliL/ aduptad Lo (h* Khool ot tba fMnO; Ubnry, njinlihlnff uai 
fbr tvtrr cluf of niidtH,l»lh oJd ind jDuifr 

I dD DDt know hdw It It pcKdMa (0 psMllII ao maeb gHd mdlss nutBr it ndl ■ In 
E>vk a food word fbr ths Dtanrr uceDenu of th« ItoliH In OiU vork i wi hopa our ptop 
lu« It inb lU Owlr fUoillvi, In ordn (d drfTfl Hmj IfaQ fidHnbla fluhj^^mbj ftnff h 



rr ■□7 iHnon wimbtt to Tutf (tor vnucmtbt en pnllt, to kill Ojo* or Unpnra It, git " I 

Tlip CbiLiDl»tfl tn »ab««BdJr till belt nknit tot popuLir lAd UHfBl H*dinf tn Bi* mdd* -* 
WiX^iIliaiitJamaL 
At«3T uttrtJiJiiEiiE, laitmdtlTe, (ad popiiluwort<-jr. Tl CtuwBercfal. 

taAlfHJ btOTHti vaktfulnm uid ftlHp- Ther r*4aU«jQ<tlhon^ui<1lkCtiiit7CUonRht(>kMpow 

bCfteRMnlwatlivmiiKtiofrDimf rMdtin. WUIfl the wntaali mvfV/f^&ciQ b^ng P^^'^p'^*' 
Hfl not too h«TT, but mHt ikdiiiliKtpIr e^uUtcd fv th« otgHl IntcadBd- <- ftoiiiv Oa*mUe. 

Coming nolo tha Hum ihey do^ ire n«d not Hf thjil tbe ailtclH ire of the h!clie"t Ulemy uceL- 
Lcnce. We predict for the V9tlc i lu^ ule ud k hoit of BdmlTfliL — fori .BhCdii Lalfftr^ 

Heein. Chuabtn. oT Edinbnr^ titrt become fknunu whenrer tbo EVtflfh iBBttUffl If fpo&en 

Tbcj combliie iqtfrur^iDH irlth amHtejneKf, mud UuOD^hayt tljltrbz«*tliaitipbltorU»piuaft iboh^ 
Itj.— t^teoffo ZVi&wic 

CHAMBERS'S KEPOSITORT OF INSTBUCTIVB AND AMUSDia 

PAPERa Wilh IllunnihHu. An enlinl; N<w Seriet, mi conUunlnf Oriiiul Am- 
dea. ISmo, clolh, per vol. 90 cants. 
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IMPORTANT WOEK. 



KITTO'B FOFULAS CXCLOP^DIA OF BIBLICAL LITSaA. 

TUBE. CandiBHd fron th* lu|« work. Byita* Avdier.JoMH KjTTo,D.a, Ambor 
nf*FUMiiii Bikto,* "Hinmr of Fultim." "Beriplun Diil^ Eodinp," fce. AiaUUiI 
tr i*"l T*II.O», D. Dt of O hnpHT. Wilh tt^fn kindrti IBti^rttint. Oat-nA- 
UM aeoTO, 819 pp.,clMD, 3^ 





.. ■Ma■M>lw^.D.p,^n^t«nm c ^^pml ln MlcnlItl^H 

RifM Ba«»d J. If. wdinKhi, ». IX, Triniv am<>>. (B»i»i.^ Sw 

a»«Mr epriil. D. r>, ruMr •( du Bi«4 Ckwck Cktfd Pmkruriui Oiling ir>T Tott, 

W. T, Dolfht, D. D.. pBlai of Thlid Can^^Mlmil Chianli. Vc-rtUud. Iil<- 

E. H. XIrk. Fultir of Urout Ttmon Onvt|f<lau] OmRll, BaMon. 

Prof. Oboiiv Hiuh. tnlhar (* - No(M on Uc icriphlrtf," Htw To*. 

limud Ilalmni, D. tt, •nthm of - ntil* WcBcnMy • ud Pr«. of I«w)*mi TTnhi^lT. 

Dnrrl iniil.T,D.D-tn11.»tof-N(i«w(jllHw»ci(p«ini«,"lili«Pioel»H.wlMl*ooJ-l™. 

Iu*a Bivb. Ediru* Eiemt. Th»4o™ rrtllnflmrMn, BoliK* C Wlnihroii, Jobn MoI^M, 
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HUGH MILLER'S WORKS. 

HT FIEST IirPEKSSIOIS 
OF ENGLAND AND ITS PEOPLE. 




itV SCHOOLS AND SCBOOUUtmXBS s 
OE THE STORT OF MT EDUCATION. 
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A PILGRIMAGE TO EGYPT; 

EMBOACIN'Q A DIARY OF EXFLOOATIONS ON THE NILE, 
WITH OBSERVATIONS, UliutntiTe of the M&anen, Ciutoini, and 

IiiKlIutiaiB<if1I»PBopli,uuI DftliaprHcnt cowlilion of Um AntnguitiH uulKailM. Bf 
J, V. C. BaiTH , H. D., Edllor at thi DoUoD Mtdkil ud Suiilul JduidiL WJIli nn- 
nuou dftint EainviRii. Tbiid sdilton. lf&. 




kov Un ind more llua^le, iakv> (%n^A«d,UB«iiiif»qaHliaf pdi^ftit, na 
IIiCBOIotlaaniiiukiiipin Hu mi* nd Ut nlltr, m In 

■ SCEIPTirRE NATURAL HISTORT ; conUuiiDg a descriptiTe KcraitDt 
of Oudnixda, Binii, Fiibeo, InHcn, Rspfilai, Berpsiici, Plua, TnM, MisKali, Omh, 
d Pndoiu Stona, muitiiiiied Id iba B<blh By William CaMVKTIB, Lgndoa j 
ith'lDp»nmBnB,b]r Est. OOKBj ~ ~ 

^ ii>|>. AlH, Hk*RlHi of Filtrtna. ', 
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THE CRUISE OF THE NORTH STAR: 

A NABRATTVE OF THE EXCCESION MADE BY MB, VANDEBBILT'S 
PARTY, IN THE STEAM YACHT, in her VoyaEe 1^ EDgland, Rossln, 
Deumu-k, Franoe, Spain, Italy, Malta, Turkey, Modeln.elo. Bj Rev. Jobs 
OrERTON Cbocles, I>. I>. with elegant Illnstratiang, and flue Likanesws 
of Commodore Voiiderbtlt and Capt. Eldridge. IMo, oluth, gilt boaka and 
■idea. $1.90. 

The cralBe oT Ihe Nor ih Stix vtt ta OTCDt of lUmost oiUotiBl orocern. uni wu wsldml with 
nniTerui lotereaL Tills Tolnnx U (9 dufeienl mm nnlliwry turola m tuna u the crnlH ^ 
the Xarm SUr vBa cuoerent tram im enUsuy tdp to Entope. We need not beweak tat it 



m people ooglit ta t» praod of, aad psteful to, OoriKUia TuHtertdU. Ibis n 
i thAn A dozen preatdeDti to fttve Jjnertcn h ropecled Dnne tn Europe. AC C 



where ho went, hli jacht enterprise wu the ibeme of gEDeml CMmnent. Bierywhere Uw 
eoterprlBO t>eui m oatloiiaE chBTOcI^. Jo tUe peraon of CotdoUub TopderbUt, AmerlcBn eol^r- 

■ogrentthAttha whole of the flntedltton went DiTin two ddyfi!—£Sari^tJbe Tr«t. 
Ttioie who rememher to have met with a very Intenetlog woit, poblUhed hd» tiro yean 

- ■ - ■— -Qg gj^ ^ ham Uut here li uutlur book of 

-■ ■ -■ elf— weraplj. 

The woit ■■ me of the dhM entertafaitiii. ind. hi Iti war, TMd, portnitims of 

Xbls IB I ntUiig memorial oT th 



(«rtalneA*irtog the wyage. 



jrivste IndlvJdtuI make eo ouigDlSoeBt ui ncordon u Ki, T 




tUnk the hook 
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WORKS JUST PUBLISHED. 



KBUDIBS 01 A SKIHSIIOIBSK. Bv«Lady«C)l 
olotk. WMBtl. 



g Bcv. ITtuuii B. 







4^ IM SnratanuU wm ts AnUad Kpuala ta IbdM who b*t« UHodilivl v<ii±, 

JNFUJBIICI Of IHS BIBTOBT OF eOIBHGS trPOK INTBLtSCTOAL 
BDOCATIOS. Br Viuua Wbbwul, D. D., af Triait; CoUsga, Ob^hI^^ 
Sag., BDdUMBlfogtdMtkoisf'' FlonUtjof WwUi." 1£h>, alolb. 36 aU. 

mX LAITDINS AT CAPS AITKE ; or, Tu Cumns or Tn Tian PuiLk 

■ZFC C0I.0Hr OK THB T«B«IItlKI Of THE UtSBACHDinrt CoUrAMT. NoK 

dueoTcnd Hid lint publiihad from tl» obisual lUMmcBiPT, with bh bi 



airj tato lu imtkowHj, and a IbnoBT or m Cauirr, ieSt-l«S. 

Oonantr - . . _ — _ 



Sj Irar ITorun TaoBinHi. Std, sloUi. (t.M. 
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